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EDITORIAL 

MODERN TRENDS IN TREATMENT 
OF FRACTURES* 

T he histories of all branches of medicine are character- 
ized by eras of activity and advance followed by periods 
of relative quietude. During the first part of the active 
period there is abundant development and enthusiastic 
broadcasting of new ideas, new methods and new instru- 
ments. This is accompanied by heated discussions between 
proponents of the new and adherents of the old. Next comes 
a period characterized by judicious examination, weeding out 
unworthy methods and consolidation of the gains made. 
During this process certain fundamental principles may be 
thought to rest on faulty premises. The principles which are 
discarded are replaced by new fundamentals which may 
prevail only until the next period of activity. Then the struc- 
ture must be rebuilt in the light of advanced knowledge 
or new discovery, occasionally with a return of the old prin- 
ciples. The length of the periods of inactivity may depend 
upon many factors. They may be ended by the advent of a 
dynamic genius such as Harvey Cushing was to neurological 
surgery, or by the eollective efforts of many as in abdominal 
surgery. Discovery in a collateral chemical or physical 
science, as in the field of radiant energy, may be the necessary 
spark. Occasionally better advantage is suddenly taken of 
known physiological facts. This is illustrated by the recent 
appreciation of pressure relationships within the thorax and 
their control by differential pressure anesthesia. Again the 
invention of some mechanical device may produce great 
changes. Witness the effect of the cystoscope in urology, 
the silver clip and the endotherm in surgery of the brain, and 
the general result of the introduction of the clinical thermom- 
eter and the stethoscope. Even the Murphy button, all but 
forgotten within thirty years, was a device which did more to 

* From the Department of Surgery, Louisville City Hospital, and the Univer- 
sity of Louisville School of Medicine. 
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Stimulate progress in intestinal surgery 
than, perhaps, any other single faetor. 

Surgieal therapy in general was held up 
until the latter part of the Nineteenth 
Century in order to complete its necessary 
triad of fundamental principles, hemo- 
stasis, anesthesia and asepsis. Enormous 
strides have been made since that time and 
not the least part of the advance has been 
due to mechanical aids placed at the 
disposal of the surgeon. Well into the 
beginning of this century the operating 
theatre was often in the home, sometimes a 
farm house, with the patient resting on a 
kitchen table or on a window shutter 
supported by two chairs. If at night, the 
anesthetic, which was frequently adminis- 
tered by one of the family, was chloroform 
because of the open flame of coal oil lamps. 
The few clumsy instruments were boiled 
on the kitchen stove and the field was 
draped with sheets sterilized in bichloride 
solution. My earliest surgical recollections 
are of watching and later assisting my 
father under such circumstances. Granting 
that the surgery done in such surroundings 
was good surgery what surgeon of today 
would willingly return to them? In con- 
trast, visualize the modern, well lighted 
operating room with its sturdy, flexible 
table, efficient anesthesia apparatus and 
large array of instruments, each designed 
to perform effectively a given function. 
Some of these special appliances, particu- 
larly the various endoscopic operating 
instruments, have reached a high degree of 
mechanical perfection. All these devices 
are backed by the modern sterilizing, 
x-ray and laboratory facilities of the well 
equipped hospital. It is fair to say that 
for the past forty-five years surger}’’ owes 
quite as much to improvements in its 
mechanical armamentarium as it does to 
increased knowledge of fundamentals. 

The treatment of fractures has been 
almost alone in lagging behind the general 
progress of surgery. Little real advance has 
been made since Hippocrates.^ The Father 

*The Genuine Works of Hippocrates, Francis Adams, 
William Wood & Co., 1 1 ; 7-179. 


of Medicine minutely described methods 
of reduction and fixation which arc in 
general use today. His directions and posi- 
tions for traction and counter-traction are 
paraphrased by most modern texts. He 
used a fracture tabic which was similar in 
essentials and design to the Hawley table. 
The basic principle of the Thomas splint, 
its Intrinsic traction with counter-traction 
applied at the proximal end of the extrem- 
ity by a padded ring, was employed by 
him. He used casts made of bandage 
inpregnated with wax instead of plaster of 
Paris. Me was guided by two fundamentals, 
first, “All the bones get consolidated more 
slowly, if not laid properly, and if not kept 
steady in the same position”; and second, 
“It should be kept in mind that c.xercise 
strengthens and inactivity wastes.” These 
two principles stand firm as the true funda- 
mentals of the treatment of fractures, 
despite all the tinkering of the past twenty- 
four hundred years. 

What improvements were made on the 
methods of ancient Greece at the time 
when other branches of surgery were com- 
ing into their own? Following the advent 
of asepsis and the .v-ray, numerous tech- 
niques for open reduction and internal 
fixation immediatelj’^ blossomed. End re- 
sults were sometimes improved but still 
far from ideal. Except for the patella, the 
olecranon and possibly the neck of the 
femur, have the results of open reduction 
shown that it is an advance that will stand 
the test of time? Are not the Lane plate, the 
Parham-Martin band and other appli- 
ances for internal fixation following the 
Murphy button onto the shelves reserved 
for surgical curiosities? Traction-suspen- 
sion methods with such accessories as the 
Thomas splint also became popular and 
have played a predominant part in treat- 
ment. Their evolutionary importance can- 
not be overestimated, but the methods 
have serious defects. The apparatus used is 
crude, cumbersome and mechanically in- 
efficient; neither reduction nor fixation is 
accurate or positive, requiring constant 
readjustment and hospitalization is pro- 
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longed as the patient is neither ambulatory 
nor portable. Until recently the .v-ray, local 
anesthesia and skeletal traction were almost 
the only real improvements that modern 
science had made over the technique of the 
Greeks. 

Meanwhile, the fundamentals of Hippo- 
crates had been all but forgotten. Not only 
the fracture but the entire limb and often 
the patient were immobilized in cumber- 
some splints, casts, or traction-suspension 
appliances, frequently without true fixation 
of the bones. The fact that “exercise 
strengthens and inactivity wastes” was 
completely ignored. Or, in an effort to 
provide pseudo-exercise and artificial stim- 
ulation, resort was made meddlesome 
manipulations, frequently causing pain 
and disturbing the bones which were “not 
laid properl}'” and “not kept steady in 
the same position.” 

Any engineer would be astounded at the 
crudeness and mechanical inefficiency of 
the usual appliances used for the reduction 
and fixation of fractures. Stripped to its 
essentials, the reduction and fixation of a 
fracture (satisfying the first of the funda- 
mentals of Hippocrates) is a problem in 
mechanical engineering involving the con- 
trol of known forces transmitted to the 
fragments throusih the muscles attached 
to them. As usually executed it lacks most 
of the precision of other mechanical arts 
and certainly does not compare favorably 
with the accurate technique employed by 
the expert machinist, cabinet maker or 
dentist. Comparison of the everyday me- 
chanical appliances used in the home, 
office or shop to the crude apparatus used 
to treat fractures in our best hospitals 
supports this. No machinist Avould be 
satisfied with equipment so cumbersome 
and inefficient as the usual Balkan frame 
with its dependant maze of cord, pulleys, 
weights, adhesive, splints and bandages, 
all for a purpose which, from its mechanical 
essentials, should not be much more com- 
plicated than many of the more simple 
mechanical processes. 


The work of Boehler,- following his 
experience in the war and in the operation 
of a fracture clinic where results are 
evaluated on accurate mathematical and 
even financial estimates of final function, 
has opened a new era in the treatment of 
fractures. Boehler has returned to the 
Hippocratic fundamentals, expressed by 
him as follows: 

1. In every fracture the displaced bone-ends 
must be correctly replaced. 

2. The corrected fragments of the fracture 
must be retained in correct position until bony 
union has occurred. 

3. Whilst the necessary fixation of the re- 
placed fragments is maintained, many or all of 
the joints of the injured limb and of the whole 
body are given a full range of movement as far 
as this can be done without causing pain. 

In applying these principles ■ Boehler and 
others working along the same lines have 
attempted to devise technical methods and 
mechanical appliances which will approach 
in effectiveness the methods and devices 
used in other mechanical arts. These 
attempts have resulted within the past ten 
years in a multiplicity of techniques and a 
vast array of instruments and apparatus, 
some crude and complicated, others simple 
and efficient, but none perhaps completely 
satisfactory. Methods are being devised 
and tested, to be discarded or adopted, 
with astonishing rapidity and the intel- 
ligent observer who wishes to keep abreast 
of the times is bewildered by a mass of 
contradictory evidence. Such a condition is 
natural and inevitable at this stage of 
development. A similar state of affairs 
exists in the fields of pulmonary and 
prostatic surgery. Next will come the time 
of comparison, discussion and consolidation 
with eventual attainment of the immediate 
objective. This objective is the application 
of an adequate external scaffold ivhich will 
coinpletely and functionally replace the 
broken boinr frameivork until repair has 

= The Treatment of Fractures, Lorenz Boehler, 4th 
Englisli Edition translated by Ernest W. Hej- Groves. 
Baltimore, William Wood & Co., 1935. 
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been completed. It will provide accurate 
reduction and firm fixation of fragments, 
allowing at the same time complete func- 
tion of the entire locomotor apparatus 
including bones, muscles, joints, vessels, 
nerves and skin. The details of the method 
ultimately adopted will probably be a 
combination of the best points of the 


numerous techniques advocated, but the 
exact formula cannot be predicted. It is 
safe to say, however, that the final method 
will adhere to the fundamentals of Hippo- 
crates and will employ means which take 
advantage of the efficiency of modern 
mechanical processes. 

R. A. Griswold. 


A CORRECTION 


In the February issue of the Journal on 
page 209, in an article by Lewis G. Cole, 
the following quotation appears: 

“that all organic lesions involving the 
pylorus within one inch or so of the pyloric 
valve should be considered malignant 
until proved otherwise.” 

This is not a true quotation and appear- 
ing as it does it is misleading. As you will 
see from the enclosed abstract of my paper 
published in the Journal of the American 
Medical Association, September, 1932, 
the true quotation should read: 

“any chronic, indurated ulcerating lesion 
occurring in the pyloric antrum within 
one inch of the pjdorus, but without in- 
volving the pylorus, should be considered 
malignant until proved to be otherwise. 


and proof of the absence of malignancy 
in such lesions is obtained only b}"- 
serial section and careful microscopic 
examination.” 

You will note that we were careful to 
state that the lesion must be chronic, 
indurated and ulcerating, as well as 
occurring within the pyloric antrum within 
one inch of the pylorus. And, we further 
qualify this statement by calling attention 
to the difficulties in determining the accu- 
rate location of these lesions due to fore- 
shortening of the stomach shadow; and 
to the danger of confusing this lesion with 
ulcerations extending into the antrum 
from either the pjdoric ring or the lesser 
cur^mture. 

George W. Holmes, m.d. 
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I N 1790 the negroes in the United States 
formed almost 20 per cent of the total 
population. Although they have dou- 
bled in numbers in the last half century, 
and are continuing to increase, they now 
form not quite 10 per cent of the popula- 
tion, for the increment is at a diminishing 
rate and is not in proportion to the white 
increase. The idea is no longer tenable, 
therefore, that the negro may crowd the 
Caucasian out of the country. On the 
other hand, the idea, at one time rather 
prevalent, that the negro might be elimi- 
nated entirely in the struggle for existence, 
is equally untenable now, for the negro 
deatlirate has steadily diminished in recent 
years. 

In slavery days the negro deatlirate was 
probably no higher than the white, and 
sometimes lower, for the unsanitary con- 
ditions of life afl'ected both races equally, 
and the master and slave, even though 
susceptible to different illnesses, suffered 
alike from epidemic diseases. Immediately 
after the Civil War, when the negro was 
thrown upon his own resources, the racial 
mortality turned sharply upward, and 
for a time it seemed that he was a biologic 
product who could survive in the environ- 
ment of civilization only under the pro- 
tecting care of the white man. Every 
indication pointed to his unfitness to 
survive by his own efforts. With the turn 
of the century, however, the negro death- 
rate began to fall. Formerly 35 to 40 per 
thousand, it is now approximately 18 
per thousand, and that, as Dublin points 


out, is as low as the rate was in many 
countries of Europe before the World War. 

But that is not the whole picture. The 
negro deatlirate of 18 per thousand is an 
enormous improvement over what it for- 
nierl}'^ was, but it is still almost twice as high 
as the white rate of 9.9 per thousand, and 
it is generally admitted that in matters of 
health the negro race is fully thirt}^ years 
behind the white race. The negro span of 
life is decidedly less. At birth the negro 
male has a life expectancy of only 40.5 
years, against a white male expectancy of 
54.1 years, and the negro female has a life 
expectancy of only 42.3 years, against a 
white female expectancy of 56.4 years. 

Other circumstances further complicate 
the picture. The negro ma}’’ furnish onl}^ 
one-tenth of the total population of the 
United States, but 85 per cent of that 
proportion is congregated in the South. 
Cities such as New York, Chicago, Detroit 
and St. Louis, all of them outside the South, 
now have negro populations of more than 
100,000 each, but the negroes of New 
York, for instance, are lost among its 
teeming millions, while approximately the 
same number in New Orleans form roughly 
25 per cent of its population. 

The negro in the South, furthermore, is 
a different person from the negro in the 
North. For more than two centuries he 
lived in slavery — it is significant that negro 
slaves were landed at Jamestown a year 
before the Pilgrim Fathers landed on 
Plymouth Rock — and for the three-quarters 
of a century that have elapsed since his 


* From the Department of Surgery of the School of Medicine of tlie Louisiana State Universitj', and the Charity 
Hospital of Louisiana in New Orleans. Read before the Pan-American Association, July, 1935. 
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emancipation, he has lived in virtual it largely is. The negro is a burden which 
servitude. In the South the negro is he must assume, usually without thought 
traditionally the servant of the white man, of financial return, and as he knows from 
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and there are no immediate indications 
that the relationship will change. His life 
is very dilTcrent from Nvhat it was in his 
native Africa or on the plantations of the 
pre-War era. He is now living in an en- 
vironment for which he was not originally 
bred. He has lost his native strength and 
accentuated his native weakness through 
repeated intermarriage and by the inter- 
mixture of white blood introduced by 
direct miscegenation. He has an inherent 
capacity for idleness and a shiftless good 
nature based on the firm belief that his 
“white folks” will look after him. 

And his “white folks” do look after him 
but not altogether from humanitarian 
motives, it must be admitted. As life is 
lived in the South, the white man could 
not ignore the negro even if he would. 
Social relations between the races do not 
exist, and yet, paradoxically, the relation- 
ship between them could scarcely be closer. 
The negro cooks for the white man, serves 
his meals, cleans his house, launders his 
clothes and often makes them, nurses his 
children, indeed, spends most of his waking 
hours in his home, and often lives in it 
altogether. Since, as Embree puts it, 
bacteria do not recognize a color line and 
ignore segregation edicts, it follows that 
the health of the negro is a matter of vital 
concern to the white population. 

It is even more a matter of concern to 
the white physician, whose responsibility 


long and sad e.xpcricncc, one likely to cause 
him untold trouble and anxiety. 

The negro is a real medical problem; 
he has an incredible disregard of the 
simplest law of hygiene and he does not 
adapt himself well to city- life. In slave 
days the negro woman represented the 
very zenith of human reproductive ability, 
but today, perhaps fortunately, her natural 
fecundity is decidedly less, and the mor- 
tality of newborn infants is a national 
disgrace. The negro may have lost his 
susceptibility to his native diseases but 
he has developed a sensitivity to the 
diseases of civilization and they- have 
proved disastrous to him. Even today', as 
Dublin points out, one negro in every' six 
still dies of tuberculosis, and the same 
writer estimates that if this single disease 
could be controlled more than five years 
could be added to the negro’s span of life. 
The facilities in the New Orleans Charity- 
Hospital for the care of negroes with this 
disease are less than half those of the white, 
but the negro incidence (Chart i) is 
entirely out of proportion to the facilities, 
and the deathrate is many' times higher 
than in the white population, 23.7 per cent 
to 39.1 per cent for pulmonary' tuberculo- 
sis, 5.1 per cent to 9.8 per cent for all other 
varieties. 

The negro is also the victim of all sorts 
of social diseases. Sy'phllis (Chart i) works 
havoc in both its direct and indirect mani- 
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festations. Its cardiovascular and cardio- It was equally characteristic, too, that 
renal complications appear at a relatively nineteen of the twenty-one human bites 
early age and frequently make him a very treated in Charity Hospital in the last 
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poor surgical risk. In fully 50 per cent of all 
cases on our negro male service operation 
must be deferred until sj-philis and its 
complications have been treated, and a 
large part of the deathrate on that ward 
can be attributed to luetic disease. 

A study made by C. Jeff Miller from 
Charity Hospital in 1928 corroborates the 
high incidence of social disease in the 
negro. Pelvic inflanimator}^ disease, he 
states, is frequently of incredible severit5’- 
and is roughly twice as frequent in the 
negro woman as in the white. His opinion 
that at least 90 per cent of it is specific in 
origin is reall}' conservative, for the high 
incidence of gonorrhea in the negro male 
is notorious, as is the general racial 
tendency to promiscuous sexual relations. 

Hookworm and pellagra, although they 
are now fairly well under control in the 
white population, still appear, often in 
severe forms, in the negro, as do malaria 
and typhoid. Deaths from violence are 
from five to nine times higher in the negro 
than in the white, the records (Chart 2) 
showing that more than two-thirds of the 
o;unshot and stab wounds handled in 
Charit}' Hospital over the last ten j^ears 
occurred in the negro. Boland’s experi- 
ence on the negro division of the Grady 
Hospital in Atlanta corroborates our own, 
and while Connors and Stenbuck’s report 
of chest wounds from the Harlem Hospital 
in New York does not emphasize race, we 
found it quite characteristic that the single 
patient pictured should have been a husky 
negro male. 


ten years should have been in negroes. It 
is an old plantation tradition that “the 
bite of a blue-gummed nigger is pizen,” 
and the surgeon who treats colored pati- 
ents knows that that is true, though he 
attributes the poison, more scientifically, 
to the presence of the spirochete of Vincent. 

It is frequently denied b}’’ scientists and 
bj’’ scientific statisticians that the mulatto 
differs in any way from his black or white 
brothers, but surgeons who operate on 
them know that while the pure black negro 
is the best surgical risk in the world, the 
mulatto is the worst, and that the risk 
increases in direct proportion to the pallor 
of his skin. The negro may decline surger}'- 
through fear of it, but if once he accepts it, 
probably because his perceptions are duller 
and his sensibilities less keen than those 
of the white man, he regards it and its 
possible consequences either with a com- 
plete lack of interest or with a certain 
pleasurable excitement, for the negro loves 
above all things to hold the center of the 
stage. These facts, combined with his 
inborn habit of submission to his white 
superiors, make him an excellent subject 
for any sort of anesthesia, though in 
occasional instances an emotional negro 
undergoing general anesthesia may ex- 
hibit a marked stage of excitement. Our 
experience corroborates that of Royster, 
that the negro does not pass easily into 
surgical shock, but that it is extremely 
difficult to get him out of it when once it 
has occurred. His postoperative reaction, 
case for case, is less marked than that of 
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the white patient, again, we would say, 
because of a difference in his response to 
physical and psychic stimuli. 

The most disastrous characteristic of 
the negro, from the surgical point of view, 
is his tendency to disregard inaugural 
symptoms of disease. He does not seek 
medical aid in any illness until pain is a 
symptom. Since his perception of pain, as 
we have just indicated, is rather dull, and 
since pain is not an inaugural symptom of 
all illnesses, the surgeon frequently does 
not see him until the disease is advanced 
quite far. Miller, in discussing fibroid 
tumors in the negro woman, makes the 
same point. That type of tumor is at least 
nine times as frequent in the negro woman 
as in the white, and yet, so slow is the 
negro in seeking medical advice because 
the condition is not associated with pain 
until it is advanced quite far, fully 50 
per cent of these tumors can be palpated 
abdominally when the patients are first 
seen, and fully 30 per cent of them are 
visible on casual inspection. 

Tetanus is another excellent illustration 
of the results of this habit of delay. In the 
last ten years at Charity Hospital there 
were 343 cases of tetanus in the negro 
(Chart 2 ) well over half of the total num- 
ber, while the negro deathrate was 56.4 per 
cent against the white rate of 54! i per cent. 
During the last five years, however, the 
differences are even more striking, the 
negro mortality then being 65.1 per cent 
against 54.5 per cent for the whites. The 
discrepancy, we think, is quite easily 
explained. Even ignorant white patients 
are coming more and more to seek medical 
care for minor injuries, and the adminis- 
tration of tetanus antitoxin s saving them 
from worse consequences. But the negro 
ignores his original injurj^ and, since pain 
is not a feature, he also ignores the initial 
symptoms of tetanus, seeking hospitaliza- 
tion only when the disease is so far ad- 
vanced that treatment does not always 
avail. 

Of necessity the negro has occupied for 
a long time the attention of the white man. 


As early as 1811 a “Professional Planter” 
had a little manual published in London 
entitled “Practical rules for the manage- 
ment and medical treatment of negro 
slaves in sugar colonies.” The regret 
voiced by the planter, that in spite of the 
large negro population of the country, 
few persons had devoted their attention 
to negro diseases, was echoed forty years 
later by a certain Dr. S. A. Cartwright 
who served as the chairman of a special 
committee appointed by the Medical 
Association of Louisiana to stud}' this 
subject. His report in 1851 “on the diseases 
and physical peculiarities of the negro 
race,” is incredibly mediaeval in its tone. 
The negro, he says, is the direct descendant 
of Ham; his nerves and blood are as black 
as his skin; he is born to slavery, unfitted 
for any other sort of life and chained to it, 
among other reasons, by his habit of sleep- 
ing with his face covered, which prevents 
the proper “ atmospherization ” of the 
blood. 

The negro suffers from a peculiar form 
of pneumonia, Cartwright states further, 
which is not due to eating dirt, as was then 
generally believed, nor is it located in the 
lungs, as a modern physician might hastily 
surmise. It arises, instead, in the mind, 
and is due to mismanagement on the part 
of the master and superstition on the part 
of the slave. A disease known as drape- 
toman ia or dysaesthesia Aethiopis is dis- 
cussed at length. It is defined as “hebetude 
of mind and obtuse sensibility of body,” 
but overseers, in a simpler and blunter 
fashion, are in the habit of calling it 
rascality. This disease, says Cartwright, 
proves conclusively the wisdom of slavery 
and the remedy for it is hard work. The 
same medical treatment, continues the 
author, which would benefit or cure a 
white man might kill a negro, and it is 
safer for an overseer to treat negroes 
empirically than for the medical advisers 
of the Queen of England to treat them, 
since these physicians are ignorant of the 
comparative anatomy and physiolog}' of 
the race. 
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Dr. Cartwright, naturally, did not have 
it all his own way. A good many physicians 
took exception to his report, including a 
certain Dr. J. T. Smith, who said flatly 
that if Dr. Cartwright declined to locate 
pneumonia in the lungs, he should devise 
a name for it which would signify his own 
ideas of its origin. Dr. Cartwright’s favorite 
disease, drapetomania, he would have none 
of, hinting that the good doctor had invented 
it himself. It is a curious commentary on 
the times that all the papers in this sympo- 
sium deal rather with the question of the 
origin of the negro race and of the ad- 
vantages and disadvantages of slavery? 
than with medical facts and theories. 

From this time onward occasional dis- 
cussions of the surgical diseases of the 
negro appear in the medical literature. 
Quite typical is the paper read in 1887 
Dr. L. McL. Tiffany, Professor of Surgery 
in the University of Maryland, before the 
American Surgical Association, and equally 
typical is the discussion which followed it. 
The majority of surgical conditions dis- 
cussed are relatively unimportant today, 
and most of the major surgical states 
which occupy the attention of modern 
surgeons are scarcely mentioned, but many 
of the conclusions are still valid. Certain 
surgical affections, these surgeons decided, 
pursue different courses in the negro and 
the white man under identical hygienic 
surroundings. Surgical injuries and opera- 
tions are better borne by negro than by 
white patients, because their stolid courage 
and moderate postoperative constitutional 
disturbance make them excellent subjects 
for surgery. They recover more rapidly 
than white patients because their native 
indifference prevents them from entering 
fullj^ into the conception of surgical pro- 
cedures. But these statements do not apply 
to the mulatto, who is a poor risk and does 
not bear shock well. 

Not precisely germane to the subject, 
but interesting to surgeons of the new era, 
is the bold statement of Dr. E. H. Gregory 
of St. Louis, that he personally believed 
that pus always implied infection, and 


that as a matter of convenience, whether 
it be true or not, he personally accepted 
the idea that all suppuration of a strumous 
character was due to a microbe. Equally 
interesting to surgeons associated with the 
New Orleans Charitj^ Hospital today, 
where much the same conditions still 
prevail, is the statement of Dr. T. G. 
Richardson of that institution, that in the 
out patient department “the number of 
patients is so great that we simply pre- 
scribe for them and let them come on a 
ticket.” 

In 1898 Rudolph Matas published a 
comprehensive stud}’^ of the surgical statis- 
tics of Charit}'^ Hospital for the ten years 
ending in 1894. “The surgical peculiarities 
of the American negro” is still a very 
valuable contribution, though, like Tif- 
fany’s, it does not include the major 
problems of surgery toda3^ There are onh^ 
34 cases of appendicitis, for instance, in 
the whole decennium, 25 in whites with 7 
deaths and 9 in negroes with 2 deaths. The 
frequency of syphilis and the resulting 
frequency of its visceral and cardiovascular 
complications in the negro are empha- 
sized, as is the greater frequency and 
higher mortalit}^ of pulmonary tuberculosis 
and other respiratory infections in the 
negro. Circulator}^ disease is twice as 
frequent and more than twice as fatal in 
that race. Venereal disease is more prev- 
alent and three times more fatal. Only 43 
cases of renal calculus are noted in the 
whole decennium, onl}^ 10 of which are in 
the negro, a tendency which continues 
toda}^ in an even more notable form. In 
the ten years ending in 1933, the negro 
proportion of all varieties of urinarjf calculi 
is onl}^ 14.3 per cent. 

It might be well to pause at this point 
and note that the New Orleans Charity 
Hospital, an institution now more than 
one hundred ^'ears old and equipped with 
more than 1800 beds, furnishes opportuni- 
ties for the comparative stud}' of racial 
disease which probably do not exist any- 
where else in the world. At the time of 
Matas’ study something over 33 per cent 
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of the hospital population was negro, and of which (Chart 3) occurred in the negro, 
the yearly admissions averaged something The predominance is not difficult to 
over 6000. In the last few years the yearlj"- explain. The negro is frequentR syphilitic. 
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admissions have Been 50,000 and more, is an early victim of arteriosclerosis, quite 
and in the decennium which we have as susceptible to diabetes, contrar3" to the 
chosen to study, 1924-1933, inclusive, the general belief, as is the white man and he 
ratio of white to negro admissions was is far more likelj'^ to ignore its initial 
56.7 to 43.3, roughlj'- 4 to 3. manifestations. Then his pedal hj'^giene is 

It is generallj’^ admitted, as both Tiffany bad, he wears rough, ill-fitting shoes that 
and Matas point out, and as our own are full of holes, and his socks, if he wears 
figures prove, that certain infections are anjs are in like condition. Finally, he 
far less frequent in the negro than in the does not wash his feet verj" often, and 
white, perhaps because his thicker, tougher, partlj' because of the dirt and partly’ 
more active and more highly' pigmented because of his natural color, he is prone to 
skin serves as both a mechanical and a overlook minor abrasions and injuries, 
chemical protection against microorgan- while if he discovers them, his first instinct 
isms. Cellulitis, erysipelas and elephantia- is to smear them with some sort of greasy^ 
sis are all far less frequent in the negro salve. 

(Chart 3) though the mortality of erysipe- The mortality of gangrene in the negro 
las is more than 6 per cent higher, probably is higher than in the white, being 32.6 per 
due in part to neglect of the earlj'’ lesion cent against 28.4 per cent, and he tends to 
and to the tendenc}"^ evident in the negro develop this complication at an earlier 
throughout this stud}'- for a relativel}’^ age than does the white man. J. Ross Veal 
infrequent disease to show a markedly has recently pointed out in a stud}' of 
elevated • mortality. Both Tiffany and amputations for gangrene in Charity Hos- 
Matas comment upon the apparent racial pital that the white arteriosclerotic de- 
immunity of the negro to streptococcic velops his gangrene at 66.7 years, but the 
infections, and modern statisticians sup- negro at 63.7 years, while the white dia- 
port them, and note that the infrequency betic develops his gangrene at 64.5 years 
of scarlet fever is another example of the but the negro at 51.9 years. The negro 
same tendency. incidence of gangrene in diabetes, Veal 

The tendency of the negro to develop states in the same study, is 13 per cent, 
vascular disease is particularly notable, against only 7.5 per cent in the white race. 
In the decennium under consideration Matas’ report does not separate the 
there were 741 cases of various sorts of various forms of abdominal hernia, but his 
non-traumatic gangrene, more than half collected statistics show that the condition 
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is more frequent in the negro than in the incidence in the negro is due to the higher 
white. In our own study, in which the incidence of pelvic disease in negro women, 
diflerent varieties are considered sepa- Indeed, it is remarkable that intestinal 
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rately, the figures are exactly reversed obstruction from postoperative adhesions 
(Chart 4) except for umbilical hernia, is not more frequent in negro women, in 
which is probab.y more frequent in the view of the severity of the disease in this 
negro than in the white as the result of race and the difficulty of achieving proper 
carelessness in the management of the peritonealization after the pelvic organs 
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cord at birth. Certainly the prevalence in 
the white race, which, at least in this 
climate, does not do the hard manual labor 
performed by both male and female 
negroes, would seem a convincing repfy 
to those who champion the traumatic 
origin of hernia. 

The percentage of strangulated hernia 
in both races is almost in proportion to 
the hospital population (Chart 5), but in 
intestinal obstruction due to other causes 
the majorit}^ of cases are in the negro. 
This is in line with other reports, notably 
those of Boland and Finney, and Finney’s 
explanation is logical, that the higher 
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have been removed. Boland’s theory is 
at least as good as any other, that such 
results as are achieved are due to a saving 
grace which prevents these women from 
going very much farther. We agree with 
him, too, that there is no evidence to 
support the idea that because of the tend- 
enc3* of the negro to keloid formation, peri- 
toneal adhesions and bands are more likelj- 
to develop after trauma and inflammation. 

Boland comments, as we must also, on 
the danger in intestinal obstruction in the 
negro of the violent peristalsis induced b}" 
the huge doses of salts and “black draught ” 
which the}- are in the habit of taking. The 


12 American Journal of Surgery Macs & McFctridgc — Raciul Trcncls 


July, 1956 


peristalsis augments the swelling and others have commented on this same point, 
edema at the site of the obstruction and The negro’s loss of immunity to appendici- 
may cause a partial block of the bowel to tis may have something to do with his 


White decennial admissiona 
Ne^ro decennial admissions 

Appendicitis 

Cholecystitis 

Duodenal ulcer 

Gastric ulcer 



Chart 6. 


become complete. Undoubtedl}^ the thing 
that keeps the negro mortality in intestinal 
obstruction as low as it is, 50.8 per cent 
against 49.9 per cent in the white, is the 
continuous and violent character of the 
pain, which forces him to seek relief much 
sooner than he otherwise would. 

The subject of purgation leads naturally 
to appendicitis, in which disease its dam- 
age is outstanding, and in which the 
relative incidence of the disease and its 
relative mortality in the negro and the 
white are particularly striking. In the ten 
year period under consideration the negro 
furnished less than one-quarter of the 
4157 cases of acute appendicitis (Chart 6), 
though he furnished more than one-third 
of the deaths, and the negro deathrate 
was more than 7 points higher than the 
white, 13.4 per cent to 6.1 per cent. 
Part of the mortality is undoubtedly to be 
explained by the negro’s delay in seeking 
medical attention and by his habit of 
repeated, drastic purgation, but that ex- 
planation is not enough. Taking appendici- 
tis case for case, the negro, ill the same 
length of time as the white patient, tends 
to exhibit a severer and more advanced 
type of disease, and the only explanation 
is that the manifestations of this disease 
in a race which was once immune to it are 
exceedingly grave when the natural im- 
munity is lost. Harbin, Miller, Boland and 


change in diet; support is given to that 
theor}' by the fact that when both races 
are given the same food in the army, the 
negro incidence of appendicitis is practi- 
cally that of the white soldiers. 

To continue with diseases of the digestive 
tract, the incidence of gall-bladder disease 
in the negro is small (Chart 6), as is the 
percentage of gallstones. Whj^ cholelithia- 
sis should be so infrequent, especially in 
the negro male, is not clear, though ail 
writers on the subject, notably JafFe, 
Alden, Bloch and Boland, stress the fact. 
Emile Bloch, who a few years ago studied 
all the cases from Charity Hospital, could 
arrive at no explanation other than a true 
racial immunity. Diet, in his opinion, was 
not a deciding factor, though Boland 
attributes considerable importance to it. 
Bloch pointed out that while the outdoor 
life and active physical occupations of the 
negro probably caused less bile stagnation 
than in the white patient, and while the 
absence of constipation in the negro may 
play some part in his immunity, these 
factors would seem to be overbalanced fay 
the greater frequency of pregnancy in the 
negro woman, for pregnane}^ produces bile 
stagnation and hypercholesteremia. The 
infrequency of biliary stones in the negro 
is clearl}’^ related to the infrequency of 
urinary stones, upon which we have 
already commented. 
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As in appendicitis, the mortality for 
biliary surgery is considerably higher in 
the negro than in the white, 13 per cent 
against lo.i per cent, and the tendency 
seems to be general, for Boland’s recent 
report on gall-bladder disease in the negro 
gives a mortality of 14 per cent. It is 
interesting to note that the negro, like 
the white man, may develop the so-called 
“liver-kidney syndrome” after biliary sur- 
gery. This subject has recentl}’’ been thor- 
oughly investigated by F. F. Boyce, who 
reports that 3 of the 23 deaths of this sort 
collected from the Charity Hospital records 
occurred in negroes. 

Equallj^ puzzling problems are presented 
by the statistics for other diseases of the 
digestive tract. Both duodenal and gastric 
ulcers are less frequent in the negro than 
in the white, although the incidence is 
increasing and neither condition is any 
longer, as it once was, a surgical curiosity. 
As Lemann comments, the negro ought not 
to have peptic ulcer at all, if Crile’s theory 
of the kinetic drive be correct, whereas the 
incidence of the disease is too high to make 
that theory tenable. Boland’s idea is 
probably correct, that changing food habits 
are responsible for the increasing frequency 
of this and other digestive diseases in the 
negro, but that is not all of the story; it is 
quite possible that the strain of modern 
life may be beginning to affect the negro 
just as it has affected the white man. That 
there is no true racial immunity to peptic 
ulcer seems to be proved by such a report 
as that of Bergsma from Abyssinia, in 
which he comments on the relative fre- 
quency of the disease in these primitive 
negroes, and attributes it, very logically, 
to the pepper sauce which forms a large 
part of their diet from the time they are 
weaned. 

Later studies have not supported the 
earlier idea that sarcoma is the most 
frequent manifestation of malignancy in 
the negro; in our own study its incidence 
in both races is almost in proportion to 
the racial distribution of the hospital 
population. In cancer, on the other hand. 


very striking differences are apparent for 
different locations, and it is unfortunate 
that the early reports of Matas and Tiffany 
do not permit such a comparison. In both 
of their reports all varieties of cancer are 
discussed under one heading, and Richard- 
son's specification, in the discussion of 
Tiffany’s paper, that he was talking of 
cancer “in the general acceptation of the 
term” makes one doubt whether the 
diagnosis was exact in all the cases. 

Both of these early reports mention the 
infrequency of carcinoma of the face and 
oral cavity in the negro, and that tendency 
still prevails. In the last decennium in the 
Charity Hospital less than 10 per cent 
(Chart 7) of all the cancers of the cheek, 
nose, lip, mouth and tongue occurred in 
the negro, and no adequate explanation is 
available for this marked discrepancy. 
The pigmented, thick epidermis of the 
negro may explain his immunity to carci- 
noma of the oral cavity, which is lined 
with mucous membrane. As a matter of 
fact, if the theory of irritation holds, that 
type of cancer should be very frequent in 
the negro, for he smokes very dirty pipes 
and his oral hygiene is usually unspeakable. 

The incidence of cancer in the negro 
ought, logicall}', to be considerably less 
than is its incidence in the white race, for 
cancer is a disease of middle and old age, 
and the negro, with his shorter life span, 
has fewer individuals in the higher age 
groups. That is not the case, however. 
Negro women in the childbearing years. 
Miller states, tend to develop cancer of 
the genital organs more frequently than 
white women, and the same tendency is 
observed in cancer of the breast, in which 
the negro and white incidence in relation 
to hospital admissions is practically re- 
versed (Chart 7). Whether the develop- 
ment of malignancy is related to previous 
disease of the breast it is not possible to 
say, but it is a curious coincidence that the 
relative proportions of breast abscess and 
similar conditions in the negro and white 
hospital population precisely parallel the 
figures for malignant disease, although 
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benign breast tumors are much less fre- of the stomach is usually in a deplorable 
quent in the negro. Malfunction or non- state when he seeks medical aid. He does 
function of the breast gland does not not come to the hospital until definite 


While decennial admissions 
N^ro decennial adrabsions 

Carcinoma of face and oral cavi^ 

Carcinoma of breast 

Carcinoma of liver 

Cai’cinoma of stomach 



■i White tsa Neypo 
Chart 7. 


explain malignancy of the breast in the 
negro woman, as it is sometimes supposed 
to explain it in the white woman, for the 
negro mother who does not nurse her baby 
is a rarity, and she nurses him long after a 
white woman would have weaned him. 

Since carcinoma of the liver (Chart 7) is 
the most common variety of malignancy in 
primitive peoples, it is not surprising to 
find that 18 of the 28 cases recorded in the 
Charity Hospital records occurred in the 
negro, this group including the only 2 cases 
in the female. It is generally supposed 
that syphilis, malaria, typhoid, alcoholism, 
opium addiction, cirrhosis of the liver and 
similar conditions are predisposing factors, 
and if they are, the negro predominance is 
easily' explained, for one or more of these 
factors was apparent in 14 of the 18 negro 
cases. 

Carcinoma of the esophagus occurs 
about in relationship to the ratio of hospital 
admissions in both races, but carcinoma 
of the stomach is considerably more fre- 
quent in the negro (Chart 7), and at a much 
earlier age. In a series of 200 cases, about 
evenh’ divided between the races, which 
we studied in detail, we noted that almost 
half of the cases in the negro developed 
between thirty and fifty years of age, 
whereas only a little more than a quarter 
of the cases in the white developed in the 
same age period. The negro with carcinoma 


obstruction is present or pain is a pro- 
nounced feature; the inaugural symptoms, 
which are more insidious in this disease 
than in almost any other, he ignores 
entirely. That fact perhaps explains why 
the white mortality is rather higher than 
the negro; bad as is the white patient’s 
condition, it is at least better than the 
negro’s, and more radical surgery, with a 
higher potential and actual mortality, is 
therefore attempted on him. 

The incidence of carcinoma of the 
intestine does not differ materially’’ in the 
two races, but the distribution of carci- 
noma of the rectum (Chart 8) is rather 
difficult to understand. If the theory of 
chronic irritation holds, it would seem, 
again, that the negro incidence should be 
higher than the white, whereas it is really 
considerably less. With the single exception 
of hemorrhoids, every benign disease of 
the rectum, all of them introducing factors 
of chronic irritation, is more frequent in the 
negro than in the white. The remarkably 
high incidence of rectal stricture in the 
negro is worthy of special comment, in 
view of the recent investigations by 
Lichtenstein in the Charity Hospital, which 
prove conclusively that the great majority 
of rectal strictures of inflammatory origin 
are due to lymphogranuloma inguinale, 
rather than to syphilis, as was so long 
supposed. As the result of his study. 
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Lichtenstein concluded that this condition the prostate and penis, but its infrequency 
was the most frequent manifestation of in the bladder is still left unexplained, 
lymphogranuloma inguinale in the negro The conclusion here, as elsewhere, is that 
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female, and his necropsy observation of 
6 cases Avith previous Frei positive reac- 
tions has enabled him to describe a clearer 
and more complete pathologic picture of 
this type of stricture than any hitherto 
published. 

The infrequency of hemorrhoids in the 
negro, to Avhich Matas originally called 
attention, is also worth special comment. 
Lichtenstein has pointed out that the 
rubbery anal tags which are frequent in 
rectal stricture due to lymphogranuloma 
inguinale are frequently diagnosed as 
hemorrhoids though they are not really 
varices, and it is quite possible that many 
of the cases diagnosed in the years before 
the Frei test for lymphogranuloma in- 
guinale was introduced at the Charity 
Hospital, are really part of the picture of 
rectal stricture and are not hemorrhoids 
at all. 

Inequalities of distribution are noted 
throughout the cancer statistics. Malig- 
nancy of the bladder, for instance, is 
disproportionately frequent in the white 
hospital population, cancer of the prostate 
and penis in the negro. The frequency of 
veneral disease in the negro and his abuse 
of the sexual act may have something 
to do with the incidence of malignancj' in 


the distribution of malignant disease in the 
negro is a matter of racial tendencies, 
for which no adequate explanation has yet 
been adduced. 

Respiratory diseases, as we have alread}^ 
noted, are more frequent and take a 
heavier toll in the negro than in the white 
race. The discrepancy evident in pul- 
monary tuberculosis is equally evident in 
pneumonia, influenza and empyema (Chart 
9) and is particularly notable in empyema. 
In proportion to the hospital pneumonia 
admissions the negro incidence of empyema 
is more than three times lower than the 
white, though the mortality is more than 
two and a half times as high. Quite evi- 
dently the negro, although he seems to 
develop empyema less frequently than the 
white man, is very much less capable of 
withstanding its ravages. A detailed study 
of the records has revealed two other 
curious facts, that for some reason negro 
children are singularly resistant to empy- 
ema, and that for some reason the negro 
male, in proportion to the total number of 
cases in that race, is singularfy prone to 
develop the disease and to develop it in a 
fatal form. 

There is a rather general belief that 
thyroid disease is rare in the negro and 
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that the toxic variety is -practically never stage is reached. The average negro woman 
seen. That this is untrue our figures (Chart does not present herself for treatment as 
10) clearly prove. Goiter is not endemic in the average white woman would, partly 
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Louisiana, but the decennium figures 
reveal 613 cases of all varieties of thyroid 
disease, the negro ratio of 44.3 per cent 
being slightly higher than the ratio of 
negro hospital admissions. The toxic vari- 
ety, as a detailed study of a special series 
shows, furnishes about half of the negro 
cases, the nodular variety being slightly 
more frequent than the diffuse variety. 


because her sensibilities are less keen, 
partly because her toxic manifestations 
are less marked, and chieflj^ because 
thyroid disease causes no pain. In time 
involutionary changes occur and the acute 
toxic stage passes into the nontoxic nodu- 
lar stage. Whether or not toxic manifesta- 
tions appear again depends upon whether 
or not the factors responsible for the 
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It is our opinion, on the basis of our own 
observations, that toxic thyroid disease 
arises in the negro just as it frequently does 
in regions where goiter is endemic, on the 
basis of a previous nontoxic diffuse goiter, 
this variety being considerably more fre- 
quent in negro females than is generally 
realized; it is overlooked because it rarely 
gives rise to symptoms. In the occasional 
case, as the result of psychic trauma or 
some similar event in a peculiarly sus- 
ceptible individual, who is, we believe, 
usually a mulatto, the inactive gland is 
fanned into activity and the diffuse toxic 


original toxicity again become operative. 
Finally, in the occasional case, it is quite 
possible that the gland may return to its 
original colloid or resting state by the 
working of the law that all thyroid disease 
will eventually “burn itself out” if the 
patient lives long enough. A study of the 
individual histories makes this theory 
seem perfectlj' logical, for they prove that 
the negro woman carries her thyroid 
enlargement and endures her symptoms 
longer than the white woman before she 
seeks relief, which would explain the 
preponderance of nodular goiter in the 
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race, as well as the rather large number of 
colloid goiters noted in middle-aged negro 
women. 

The mortality of thyroid disease in a 
non-endemic area is always higher than 
in an endemic area, which explains why 
the general mortality for such surgery in 
the Charity Hospital is 6.i per cent. 
That fact does not explain, however, the 
marked dilferences between the negro 
and white mortality for all forms of thyroid 
disease and especially for the toxic variety, 
12.3 per cent against 9.6 per cent in the 
white, nor does it explain why the mortality 
for negro males should be 25 per cent, 
15 points higher than the mortality for 
white males. 

Part of the explanation undoubtedly 
is the negro’s tendency to delay medical 
consultation in any disease in which pain 
does not force him into the hospital, but 
other factors are also operative. He may 
have passed safely through a series of mild 
crises, but they are bound to have left 
their mark upon him. He frequently 
exhibits myocardial disease and extreme 
degrees of hypertension, which his syphi- 
litic tendencies have helped to produce. 
Furthermore, the technical dilliculties of 
thyroidectomy in the negro are much 
greater than in the white, because the 
musculature of the negro neck, in both 
sexes, is extraordinarily well developed. 
Finally, the glands are frequently large 
and adherent, distorting and compressing 
the' trachea and causing at operation 
respiratory difiiculties of the gravest 
sort. 

The most disturbing consideration of 
toxic thyroid disease in the negro is the 
marked increase in incidence in the last 
four years, the increase being more pro- 
nounced than in the white, and being quite 
out of proportion to the hospital admis- 
sions. The inescapable conclusion is that 
the negro is losing his natural placidity 
amid the increasing difiiculties of modern 
life and particularly in the financial tur- 
moil of the last few j'ears, though as yet 
there Is no evidence that there is associated 


with this change any assumption on his 
part of any responsibility for himself and 
his own welfare. 

SUMMARY 

From this rather superficial and casual 
survey of certain important surgical dis- 
eases as they are exhibited in the negro 
race, one or two outstanding facts emerge. 
The negro has an apparent racial immunity 
to certain infections, chiefly of the strepto- 
coccic variety, to certain forms of malig- 
nancy, chiefl}' of the superficial variety, 
and to biliary and urinary lithiasis. He is 
less likely to develop such diseases as 
appendicitis, cholecj'stitis and peptic ulcer, 
but more apt to e.xhibit them in a graver 
form than does the white man. He is 
peculiarly susceptible to respiratory infec- 
tions, and even in such diseases as em- 
pyema, in which the incidence is low, the 
mortality is prone to be very high. 1 he 
inescapable conclusion is that as the negro 
loses his immunity to the so-called acquired 
diseases or diseases of civilization, he 
tends to exhibit them in a virulent form, 
and that the virulence is aggravated, 
always, by his mode of life, his disregard of 
inaugural symptoms and his pernicious 
habit of self medication. 

To the surgeon who treats negroes such 
a study as this is considerably more than 
a mere analysis of figures. Each group of 
statistics recalls to his mind the negroes 
he has treated for that disease, and so 
often has treated in vain. Whatever the 
reason, fundamental or environmental, the 
records of the Charity Hospital clearly 
prove that the negro responds to certain 
diseases in a different fashion from the 
white man and usually in a more disastrous 
fashion. Ever}'^ analysis of statistics from 
this institution ought to be made on the 
double basis of the negro and white 
hospital population, for the surgeon who 
operates on negroes, especially for acute 
or grave diseases, most of the time begins 
his work with a very heavy handicap. 

[For References see p. 20,] 
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W HEN a major amputation of the 
lower extremity becomes necessary 
for diabetic gangrene, the type of 
operation which will give the greatest 
assurance of life is the operation of choice. 
Occasionally this might be a formal opera- 
tion with {laps and immediate closure of 
the tissues and then the amputation site 
and the treatment of the bone end can be 
chosen so as to be aids in locomotion with 
an artificial leg. However, in the greatest 
number of patients, concern as to the type 
of stump which will be most serviceable 
in walking should not influence the sur- 
geon’s plans, at least, such concern should 
not be a directing force in the primary 
operative procedure. Some of the patients 
will never need an artificial member; death 
will determine that problem for them. 
And the death rate for the treatment of 
this gangrene is already too high, due to 
the practice of formal and completed 
amputation in one operation. 

The amputation in these patients has 
for its object the exclusion of infected 
and toxic material. This complication of 
diabetes usually starts with a small patch 
of gangrene or an infection. Later the 
infected area becomes gangrenous or the 
gangrenous area becomes infected. As 
absorption of necrotic products, toxins and 
bacteria proceed, there is an aggravation 
of the diabetes, and, in turn, the local 
condition becomes worse with the con- 
stitutional change. Consequently, it seems 
plain that the surgeon’s task is to plan for 
immediate control of the local process. 

When the surgeon compounds his prob- 
lem, adding to his objective either the 
purpose of an end-bearing stump, or the 
plan for primary healing, he will reduce 


the chance of that patient’s recovery, and 
also reduce it to a degree proportionate 
with the complexity of the operation. He 
will see, and not infrequently, the flaps 
he fashioned so painstakingK' change color, 
slough and retract. The wound so clean 
and fresh at the time of closure will become 
gray and pus will ooze from its edges. 
Thus, the old condition for which the 
operation was done is reborn with all the 
attendant hazards. The life that was to be 
saved is again endangered and often lost. 

The deathrate from the one-stage opera- 
tion, the flap operation and immediate 
closure, is unnecessarily high. In a group 
of 56 such operations within the past ten 
years at the Episcopal Hospital, there were 
27 deaths, nearly 50 per cent mortality. 
Nine of the deaths occurred within a few 
days of the operation, and might be accoun- 
ted as the result of improper preparation. 
Removing these from consideration there 
would still be a 38 per cent mortalitj^ 
associated with the formal amputation. 
That deathrate is worse than other re- 
ported series but the best figures are far 
from impressive. Ralli and Standard re- 
corded 33 per cent mortality; Bothe’s 
figure was 22.5 per cent and for amputa- 
tion of the thigh, McKittrick and Root 
record a 17 per cent mortality. 

The deathrate in our series is traceable 
to the operation itself. In the 47 who 
survived the operation long enough for an 
estimation of primary healing there were 36 
patients who developed gangrene or infec- 
tion of the stump; in 29 there was distinct 
gangrene of the flaps and of these there 
were 17 deaths, a 59 per cent mortality. 
All of the 47 amputations, excepting 4, 
were done above the knee so that the 
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gangrene was not due to the selection of 
an amputation level which furnished the 
poorest blood supply. The gangrene, the 
infection and the 59 per cent mortality 
ensuing from the gangrene are an arraign- 
ment of the method of formal amputation 
in diabetes. 

Re^'iewing the high mortality and the 76 
per cent occurrence of wound complica- 
tions, the explanation for these poor 
results seems obvious. Beyond doubt the 
irreducible minimum in deathrate will 
always be high because the patient is 
primarih' a poor risk. Also, the figures will 
vary in communities depending upon the 
class of patients that is served by the 
hospital. But, above these factors which 
are fixed, more or less, the relationship of 
the local pathological process to the 
surgical procedure is a determining factor 
in the deaths and the sloughing wounds. 
The entire afl'ected extremity is potentially 
infected for living bacteria are frequently' 
found in the fascial planes and lymphatics. 
Furthermore, the gangrene escries the 
fact that the blood supply is poor, that 
the vascular channels are choked. Every 
change seen in the limb warns one that 
there is danger for any procedure which 
will open spaces or disturb circulation. It 
requires a group of cases, such as those I 
ha^-e recorded, to make one read the danger 
signals. 

Formal amputation for diabetic gan- 
grene is fundamentally wrong. It involves, 
in the making of the flaps, dissection of 
one layer of tissue from another at the 
expense of some blood supply, since vessels 
passing from deeper to superficial structure 
are divided in the maneuver. In the dia- 
betic, all the blood supply is sorely* needed 
and the portion destroy^ed may* be the 
element which induces gangrene of flap 
edges. There are other factors in that 
complication, such as tight sutures, short 
flaps, etc., but the disturbance of the 
vascular bed is not the least. 

The larger the flap the more readily'^ will 
complications occur. The sloughing edges 
should be more common in the use of 


one long flap with a short one, than in 
equal sized flaps. In the former, there is a 
relatively' large dissection and consequent 
interruption of blood vascular distribution 
to the skin surface. The long flap and the 
thick flap provide devitalized tissue for the 
action of bacteria. Whether the infection 
comes from without or from within (the 
contamination results from the tissues as 
often as from errors in technique), which- 
ever route the tissues of the diabetic resist 
poorly^ the bacteria. When there are flaps in 
tiers, as in circular amputations, there are 
recesses for the incubation of the infection. 
It is not surprising that primary^ healing 
after flap amputation in the diabetic is the 
occasional occurrence. It is a tribute to the 
patient that one-half of them survived the 
secondary' infection in the stump. 

The greatest assurance for the life of the 
patient can be secured by^ the guillotine or 
Einschmitt operation. This does not mean 
the modified flap operation, leaving the 
stump open, for that provides only" for some 
drainage in case of infection; it does not 
e.xclude damage to circulation nor does it 
give the maximum amount of drainage. All 
the tissues should be cut at one level and 
preferably it should be done in the leg 
about two-hands breadth below the tibial 
tubercle. Performed in this fashion there 
is little disturbance of the blood sup- 
ply" and small chance of gangrene, pro- 
vided a tourniquet is not used. Also, the 
stump is wide open and without recesses, 
with a minimum of devitalized tissue, 
in fact, it has every"thing that discourages 
suppuration. 

Of course, secondary" operation will be 
necessary" to give a serviceable stump. This 
I usually" do after several weeks, or when 
bacteria counts of the wound show only" 
two or three in a field. Between operations 
the wound is dressed at weekly" intervals 
with cod liver oil until clean enough to 
start bacterial counts; then dressings are 
done every" other day". 

The secondary" operation might take any" 
form the surgeon may* choose; a Carden or 
even a Stokes-Gritti may" be done with 
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safety, 1 believe, for the reason that the 
removal of the foot and portions of the leg 
has permitted the development of a good 
collateral circulation. Removal of the foot 
and leg also provides a more rapid circuit 
of blood and a better nourishment of the 
tissues. 

I have been content, at the second opera- 
tion, with excising the scar and the project- 
ing bone, cutting the fibula higher than the 
tibia and sawing the bone ends high enough 
to permit closure of the soft parts without 
tension. Whether this will be the final 
method, I am unable to forecast since 


pressure sores from the artificial limb ma}' 
cause a change in the plans. However, 
unless there should be a persistence of the 
ulceration, I prefer a plan that will save 
the knee joint at the expense of an occa- 
sional ulcer of the stump. 

SUM.MARY 

In summarjy the simplest amputation 
that provides drainage and undisturbed 
vascular distribution is offered as a means 
of controlling the deathrate in diabetic 
gangrene. 
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ASTROENTEROLOGY is indebted 
to Cruveilhier for a large number of 
original observations and descriptions 
of pathological changes in the region of the 
pylorus and duodenum. In 1835, Cruveil- 
hier described the postmortem findings in a 
woman of seventy-five years, who had died 
from pernicious vomiting, and recorded 
essentially the same findings that one 
would describe today, in a condition 
which he named adult pyloric hypertrophy. 
This condition he designated as an inflam- 
matory condition of a peculiar type, involv- 
ing only the pylorus, with hypertrophic 
features superimposed in certain of the 
layers. His description so many years ago 
corresponds quite accurately with any 
present description of the same lesion. 

Many other clinicians confirmed Cruveil- 
hier’s findings and similar cases were 
reported to 1890, when Billroth stressed 
its existence as a distinct disease entity so 
vehemently that many of his assistants 
designated it “Billroth Hypertrophy.” 

It is possible that in Billroth’s develop- 
ment of the Tj^pe i and Type ii gastric 
resections bearing his name, he encountered 
cases resected for a supposed carcinoma of 
the pylorus based on the gross findings, 
but since the expected malignant changes 
in the specimen were not present micro- 
scopically, his attention was diverted more 
acutely to the condition, as many other 
surgeons since his time. 

The term generally accepted as descrip- 
tive of this entity is idiopathic pyloric 
stenosis, and the feature stressed by a large 
number is that there is a hypertrophy- of 
the muscular lavers in the region of the 
pylorus producing a tumor like formation 
with induration and obliterations of the 


pyloric canal. A review of the literature 
on the subject produces considerable con- 
fusion and perplexion, so that any attempt 
to coordinate existing accurate information 
regarding the lesion with personal clinical 
experience in an endeavor to throw more 
light upon it can be pardoned. 

For a number of years many pathologists 
have stated that a lesion which could 
accurately be called a hypertrophic gas- 
tritis did not exist. In more recent years, 
however, various men, more particularly 
Konjetsny, have studied resected gastric 
material and postmortem specimens which 
have shown that this premise is not 
true. Clinically also, various procedures 
have come into use which have added 
additional corroborative evidence that true 
chronic gastritis does exist, such as, for 
example, the technique of Berg for roent- 
genologically demonstrating the relief out- 
line of the mucus membrane of the 
stomach. More recently intragastric pho- 
tography and the increased amount of 
intragastric observation made possible 
through the introduction of the flexible 
gastroscope, has served to furnish addi- 
tional evidence that the thesis that a true 
hypertrophic gastritis did not or could not 
exist was untenable. 

In the description of the clinical entity 
to be given here, namely, benign hyper- 
trophic pyloritis, it is not intended to 
convey- the impression that this condition 
is a simple acute or chronic inflammatory'' 
gastritis with the well known accompany'^- 
ing mucosal changes. It is desired to empha- 
size that the lesion is individualistic, in that 
the changes described are peculiar to it 
alone and are confined to one sharply^ local- 
ized area in the stomach only^, namely^ the 
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pylorus. Also that the most predominant 
feature is hypertroph}', confined mainly to 
the mucosa and submucosa, with only occa- 



Fig. I. Schematic drawing illustrating arrangement and 
size of ruga in region of pylorus of normal stomach. 

sionally some extension downward into 
the muscular layer of a fine network of new 
fibres and cell infiltration but is not to be 
confused with a hypertrophy of the 
muscular layer per se. The mucosal layer 
shows distinct enlargement and marked 
thickening, causing such an increase in the 
size of the mucosal folds that they encroach 
upon the lumen of the pylorus and interfere 
with egress from the stomach so that 
secondarj’- stasis of either moderate or 
extreme degree may take place. Also these 
enlarged ruga in the pyloric region maj'' run 
in all directions and cause a complete 
occlusion of the pyloric canal, if the degree 
of change is considerable. 

One of the difficulties encountered in 
endeavoring to demonstrate the lesion is 
that it is best shown in the living subject, 
where the edema and congestion is readily 
apparent to both inspection and palpation, 
but this opportunity is only rareh' possible. 
The edema and congestion rapidlj- dimin- 
ishes or completely disappears after death 
so that postmortem sections are not of the 
greatest value for demonstration purposes. 

When encountered surgically, on opening 
the abdomen it is found to be fairly soft and 
somewhat yielding, in contrast to a linitis 
plastica or a malignancy which is usually 
hard, resistant and non-yielding. 


A curious point, which maj’^ be of some 
value in aiding to recognize the condition 
and first called to attention in 1933 by 



Fig. 2. Schematic drawing illustrating the increase in 
size, number and mass of rugal tissue in benign 
hypertrophic pyloritis. 


Cole in an article on hypertrophic gastritis, 
is that although it is normal for the ruga 
in the pyloric region of the stomach to run 
in all directions, that is, longitudinally, 
obliquely or even transversely, there is a 
tendency in this particular entit}’- especially 
for the folds to run more obliquely and 
transversely to the long axis of the stomach 
than longitudinally. If this observation can 
be checked in a large series of cases, then it 
can be used diagnostically in questionable 
cases. By using the Berg technique of 
demonstrating in relief the gastric folds 
during fluoroscopy and rechecking with 
films, sufficient information maj^ be ob- 
tained, invaluable in differential diagno- 
sis. The usual normal tendenc}’^ in the 
pylorus is predominance of longitudinal 
ruga. 

After the condition has been present for 
a considerable length of time and a gradu- 
ally increasing amount of pyloric ob- 
struction has been produced, due to the 
mechanical interference with the outlet of 
the stomach by the hypertrophied mucosal 
folds, secondarj- hj'perperistalsis may take 
place in an effort to overcome the obstruc- 
tion, thereby possibly producing a com- 
pensator}’ h3’pertroph3’ of the muscular 
la3’er, a work h3’pertroph3' so to speak. 
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In histological sections of this lesion (d) The number of tubules is increased 
allowance must be made for technical numerically thus adding to the size and 
difficulties in their making, and in a way bulk of the region. 



Fig. 3. Pliotoniicrograph illustrating the microscopical Fig. 4. Photomicrograph illustrating the microscopic 
changes found in this lesion as enumerated in the appearance of the individual villi under high power, 
paragraphs describing pathological findings. emhasizing the increased amount of cell infiltration 

the sections distort somewhat the true (e) There is an infiltrative fibrolastic cell 
picture of the lesion. stroma which tends to form a basement 

Dehydration and fixation of the speci- membrane and which in some cases may 
men tends to reduce their size and swell- dip down into the muscular la^'^er as a loose 
ing, thereby the actual thickness of laj-ers. stroma, with again the tendency to increase 
Blood vessels and lymph channels, which size and bulk. 

in the true picture are distended, become (f) An increased amount of tymphoid 
diminished or contracted in size. Primarily, cells and lymphoid tissue are found, 
however, the microscopic picture can be As stated by Klose and Bernstein the 
said to demonstrate the following: hypertrophy is due to an increase in the 

(a) The mucosal layer is markedly mass of the individual fibres in the mucosa 

thickened over normal and thrown into as the other layers show no histological 
increased number of folds. changes. The mucosa is folded in all 

(b) In the mucosal and submucosal directions and thus secondarily narrows 

layers, the latter particularly, there is an the pjdoric lumen, and then may in- 
increased number of blood vessels which vaginate to a greater or less extent 
are over distended and filled with blood into the duodenum. The picture, 
corpuscles. however, must not be confused with one of 

(c) There are increased intra- and extra- normal large sized ruga in this region, 
cellular infiltration of lymphocytes and particularly along the greater curvature, or 
monocytic type cells, with increased size confused with that of a general hyper- 
of the individual tubules, so that the entire trophic gastritis in which the ruga are 
picture is one of over presence of cells. enlarged and h3*pertrophied in a consider- 
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able area of the stomach extending for a 
considerable distance upward toward the 
cardia. In the specific condition described 
here, there is a sharp line of demarcation 
and the hyperplastic picture limits itself 
definitely only to the pylorus. It must also 
not be confused with a picture of exag- 
gerated size of normal ruga in which the 
cell infiltration found in the mucosa and 
submucosa is entirely absent. 

It is rare that a true organic stenosis 
occurs in these cases, because even with a 
high degree of rugal hypertrophy, to the 
point of actual penetration and invagina- 
tion of the hypertrophied folds through the 
pyloric ring into the duodenum, there is 
usually a rapid passage of the food column 
into the duodenum because of the soft com- 
pressibility of the tissue in contrast to the 
rigid unyielding tissue of a lesion involving 
deeper layers, particularly the muscularis, 
such as is found in a linitis plastica or a 
malignancy. It is because of this yielding 
of the tissue that Kirklin’s sign, of whieh 
we shall speak later under roentgen aspects, 
is produced. Therefore the absence of 
immediate gastric retention in these eases 
may constitute another point of clinical 
value in differential diagnosis. Secondary 
retention produced because of the mere 
bulk of food added to the bulk of hyper- 
trophied ruga could normally be expected. 
Also secondary spasm of the stomach in the 
area just proximal to the involved area 
might occur as the result of the stimulus to 
hyperperistalsis on the part of the stomach 
in an endeavor to rid itself of its load. 

ETIOLOGY 

Several theories have been advanced as 
to possible etiology. Among these the 
following have been more prominent: 

(a) Congenital. The condition repre- 
sents a continuance of a congenital pyloric 
stenosis into adult life. The adherents to 
this theory maintain that a history of 
gastric difficulties in infancy or in early 
childhood can be obtained. The evidence 
against this is that congenital pyloric 
stenosis represents an actual hypertrophy 


of the wall of the pylorus involving all the 
layers, particularly the muscularis, and the 
lumen of the pyloric canal is actually 
narrowed, at times to complete occlusion. 
In actual stenosis there arc no changes in 
the superficial layers such as are described 
here. 

The term “idiopathic pyloric stenosis” 
which has been suggested by some authors 
for this entity is a misnomer as no actual 
structural stenosis exists. This is a point 
which needs to be stressed. 

(b) Acquired. Another theory is that 
the condition is secondary to a long main- 
tained spasm of the pyloric sphincter, such 
as may occur as a reflex in the case of a long 
continued active ulcer, either presently 
active or long since healed. 

If this were true one would expect to 
obtain a rather suggestive ulcer history 
on some of these cases, which clinically we 
are unable to obtain. Secondly one would 
expect that the hypertrophic changes 
would be primarily in the muscular layer, 
a real compensatory work hypertrophy of 
muscle, but this is not so, as the changes 
are in the superficial layers, the muscular 
layer showing either very little or no change 
whatever. In 1915, Truesdale observed 
that in cases of ulcer with pylorospasm, 
when ready egress from the stomach was 
established by gastroenterostomj', the mus- 
culature of the pylorus underwent atrophy. 
It is reasonable to presume that with an 
increased load and a persistent back pres- 
sure continued over a long period of time, 
the opposite effect or a hypertrophy, could 
be produced. However, as already stated 
hypertrophy of the muscle layer is not a 
feature of this condition and is onlj' rarely 
present and then in moderate degree. 

(c) Reflex Spasm. This has been ad- 
vanced as another cause, specificallj", 
persistent continued reflex spasm second- 
ary to gall-bladder, colon or renal path- 
ology. The same factors would hold true 
with regard to this theory as mentioned in 
the previous paragraph. 

(d) Endocrine. It has been proposed 
that the condition may be the result of a 
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hyperadrenalisni, based upon the observa- 
tion that the secretory stimulation of the 
pancreas is inhibited by excessive adrenalin 
production and that lack of pancreatic 
secretion acts to delay the neutralization 
of the acid chyme from the stomach, 
thereby causing the pjdorus to remain 
closed an abnormal length of time. It is 
claimed that in this manner gastric reten- 
tion is produced followed by gastric hyper- 
acidity with subsequent pylorospasm, then 
pyloric hypertrophy. This theory might 
apply, as mentioned previously, if the 
changes found were in the muscular layer. 

(e) Vegetative nervous system imbalance 
results in the production of long continued 
pylorospasm with secondary hypertrophic 
changes. This might occur as part of the 
picture of a hyperthyroidism, but the same 
reasons applied against the previous theory 
hold here also. 

(f) Lesion oj the Plexus Myogastricus. 
One German observer, Holsti, claims to 
have found histological evidence of inflam- 
matory changes in the cells of the plexus 
myogastricus situated in the deeper muco- 
sal and muscular layers. He claims that 
these changes might be infectious in origin. 

CLINICAL SYMPTOMATOLOGY 

The clinical symptoms of idiopathic 
hypertrophic pyloritis may closely simulate 
either ulcer or carcinoma. The following 
symptoms have been more prominent in 
the cases seen personally and are listed 
in the order of their clinical frequency: 

1. Epigastric fullness and distress and a 
sense of heaviness, usually occurred after 
ingesting a small amount of food, so that, 
in some cases the amount of food intake is 
limited. 

2. Epigastric distention and bloating 
with considerable belching of gas. 

3. Weight loss is usually attributable 
to the diminished caloric intake, but may 
become quite alarming and confuse the 
picture when a dift'erential diagnosis be- 
tween hypertrophic pjdoritis and carci- 
noma is to be made. 


4. Pain may be related defmitel}^ to 
meals, occurring an hour post prandialty, 
but rarely of the hunger or empty feeling 
type and usually described as a fullness or a 
tugging sensation, frequently relieved by 
food intake. It is not a particularly promi- 
nent symptom in an}^ of the cases seen 
personally. 

5. Vomiting usually without nausea is 
not generally present at the onset of 
symptoms, is often self induced for the 
relief of sjmiptoms. 

6 . Constipation possibly is due to the 
change in the dietary intake. 

7. Anemia, secondary in t^'pe, not severe 
and not usuall}^ due to an}’- blood loss 
although it is possible for some super- 
ficial ulceration and bleeding to take place, 
occurs more as a part of the picture of 
decreasing weight and asthenia. Superficial 
ulcerations can be induced by mechanical 
maceration of the crowded folds in the 
pyloric ring, particularly if foreign matter, 
as coarse fibres, etc., form a part of the bulk 
mass and are squeezed and macerated in 
the pylorus, with resultant bleeding from 
traumatic erosion. 

8. Hemorrhage can be caused by the 
same mechanical factors mentioned and so 
account for the presence of blood in the 
stools and gastric contents. 

DIFFERENTIAL DIAGNOSIS 

It would be generally conceded that the 
differential diagnosis between benign and 
malignant lesions of the pylorus presents 
difficulties. The main issue which has to be 
decided in these cases is whether one is 
dealing with a pyloric malignancy or a 
benign hypertrophy as the two closely 
simulate each other, particularly in the 
clinical findings. The finding of occult or 
gross blood in the gastric contents cannot 
be relied upon to any great extent as a 
difl'erential diagnostic point because of the 
possibility of trauma being the causative 
factor in a group of instances, as mentioned 
previousljL However, where there occurs a 
strong, repeated reaction in several ex- 
aminations it might be more significant of a 
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malignancy and a constant series of nega- 
tive findings would he considered more in 
favor of a benign lesion. At least the 
repeated finding of occult blood in either 
gastric content or stool would serve to 
create such an amount of doubt that more 
intensive scrutiny would be undertaken 
with a leaning toward a diagnosis of a 
malignant lesion, all other findings being 
equal. 

By this is meant that if a questionable 
pylorie area is demonstrated on fluoroscopy 
and -v-ray, with all other factors being 
equal, as presence or absence of hydro- 
chloric acid in the gastric contents, etc., 
and if repeated examinations of the gastric 
contents for blood were negative, one 
would hesitate; whereas, if the repeated 
examinations were positive one would 
unhesitatingly suspect malignancy rather 
than benign hypertrophy. 

The presence of free hydrochloric acid in 
the gastric contents would, of course, be the 
only finding which could be significant but 
not conclusive, because we have all seen 
cases of carcinoma of the stomach in which 
free hydrochloric acid was present. The 
presence, however, of a marked increase in 
hydrochloric acid would be significant and 
of aid because it is a frequent finding in 
these cases of hypertrophic pyloritis in 
contradistinction to the diminished acid 
values or achjdia found in malignancy. 

Additional factors of diagnostic help 
necessary- to make the clinical picture more 
complete are the -v-ray findings. Kirklin 
has listed a group of pyloric conditions 
which roentgenologically closelj- simulate 
one another and which must be considered 
in differential diagnoses of pyloric lesions. 
A few more have been added to his list, 
mentioned here, without attempting to 
list relative frequency of occurrence, etc. 

(a) Simple benign pyloric hypertrophy, 

(b) Secondarj’- hypertrophic p3doritis as- 
sociated with pj'Ioric stenosis, 

(c) Simple antral spasm, 

(d) Gastric sj-philis, 

(e) Carcinoma of the pjdorus, 

(f) Multiple poh'pi at the p3'Iorus, 


(g) Pvloric or prepvlbric ulcer with 
marked pcri-ulcerous infiltration, 
fh) Circular myoma. 

The possible relationship of antral spasm 
to the lesion is one productive of specula- 
tion. Whether long continued spasm could 
produce siilTicicnt superficial irritation and 
inflammation in the superficial areas to be 
the precursor of this cntit3’ is within the 
realm of possibilil3’. Specificalh' this would 
include reflex spasm secondarv to ulcer, an 
inflamed gall bladder or the presence of 
gallstones, an inflamed appendix, or in 
association with a spastic colitis. If it were 
possible to prove that one or the other of 
these disease factors were present first and 
then secondar3’ p3’lorospasm occurred and 
remained present over a long continued 
time, then this h3-pertrophic phase took 
place, such an observation would be excced- 
ingK' valuable but it has not been possible 
to do this to date. Another stumbling block 
is that the condition is generalh- found to 
exist quite alone without coexistent pa- 
thology elsewhere in the vicinit3’. 

Kirklin in his discussion of the roentgen 
aspects of h3'pertrophic p3loritis cites 
several poignant truths which are to the 
point. He states, “it might be anticipated 
that the p3loric channel would be con- 
stantK' and extremel3' narrowed but this is 
not the rule. Its diameter varies with the 
degree of ph3-siologic contraction at the 
moment of view but in the state of relaxa- 
tion the narrowing is seldom extreme, even 
when the h3-pertroph3' is e.xcessive.” Cole 
called attention to the same phenomenon. 
Kirklin states further, 

. . . but contrar3- to reasonable assumption, 
obstruction sufficient to produce retention of 
the barium meal after six hours is found in 
relativeh' few cases, not coincidentalh' associ- 
ated with gastric or duodenal ulcer. The reason 
for this is that there is no structural change, no 
increased rigidit3’, no actual narrowing or 
actual diminution in size of the lumen to 
mechanicall}" interfere. Another feature is that 
secondar3" dilatation of the stomach is seldom 
encountered, as a part of or sequel of this 
benign Itypertrophic pA’loritis. 
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There is, however, a distinct tendency 
toward invagination of the mucosal folds 
into the duodenum. Whether this invagina- 



Fig. 5. Illustrating tiie crescentic indentation of the 
duodenal bulb produced by tiic invagination of 
hypertrophied folds througii the pyloric ring, as 
described by Kirklin. 

tion occurs only during the first phase of 
the condition, when all change is confined 
to the mucosal layer alon’e and the deeper 
layer changes later, is not known. But if so, 
why are the symptoms present for such 
long periods of time and the deeper layer 
changes not found when these cases are 
inadvertently operated? 

PHYSICAL FINDINGS 

Physical Examination. The objective 
physical signs are few. There ma}- be some 
localized tenderness and spasm in the 
mid-epigastric region. Usually it is not 
possible to demonstrate the existence of 
any tumor mass and many authors have 
called attention to this point. In the cases 
cited no palpable mass was demonstrable. 

Laboratonx Gastric analysis is impor- 
tant and can in many cases be of distinct 
help, particularly if repeated frequently 
and the findings are constant. Hyperacidit}' 
is the usual finding, possiblj’ secondarj" to 
the retention in the stomach of the food 


particles which stimulate the production 
of gastric secretion. A constant, continued 
finding of hyperacidity is, of course, valu- 



Fig. 6. Illustrating tlie production of Kirklin’s sign. 

able in the exclusion of carcinoma as a 
diagnosis. Continued and repeated absence 
of either occult or gross blood in the gastric 
content is also valuable. 

A lowered hemoglobin and low red blood 
count are usually associated with malignant 
lesions. Although this ma}’ occur in hyper- 
trophic pyloritis, it is unusual and is never 
to the point of a frank anemia. In the cases 
seen there has been only a moderate 
lowering of the red blood count and the 
hemoglobin. 

To reiterate, the absence of occult blood 
in the stool particular!}" in repeated 
examinations is of aid in diagnosis, as 
ordinarily we would expect continued posi- 
tive blood findings in the stool in cases of 
malignancy. So its finding in repeated 
examinations is a valuable point in favor of 
malignancy when a differential diagnosis is 
being made. 

o 

ROENTGENOLOGICAL ASPECTS 

Kirklin has best described the roent- 
genological aspects of the lesion and also 
the roentgenological features valuable in 
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the differential diagnosis. He emphasized 
particularly the following: 

(a) A crescentic indentation making the 
base of the duodenal bulb concave is pro- 
duced by invagination of the hypertrophied 
muscle. This is well demonstrated in the 
accompanying illustrations. 

He calls attention to another important 
point, namely, that if the thickening were 
in the deeper layers producing a stiffness 
or rigidity of the stomach structure at this 
point, it would not be possible to produce 
this picture because the rigid structure 
could not invaginate. Also that during 
fluoroscopic examination and manipula- 
tion, by pressing the pyloric end of the 
indentation toward the duodenum the 
crescentic feature can be better demon- 
strated or even exaggerated. This is a most 
important point. 

(b) Elongation of the pyloric canal, is 
contrary to the usual finding in either 
pyloric spasm, ulcer or malignancy where 
shortening of the pjdoric canal is the rule. 
A second important point. 

(c) The filling defect is Invariably smooth 
and does not have the usual irregularity 
associated with malignanc3^ This, however, 
cannot be relied upon to any great ex- 
tent as all pyloric lesions, malignant or 
benign can produce perplexingly similar 
roentgenograms. 

(d) Change in the axis of the pjdoric 
canal so that it is in an eccentric position, 
occurs because of the direction taken by 
the multitudinous folds accommodating 
themselves to the available space. 

(e) In differentiation from ulcer, Klrklin 
cautions that occasional!}^ there is a 
narrow crevice or rounded depression at 
about the midpoint of the lower border of 
the canal which resembles an ulcer niche, 
but which will not hold barium. This is 
because it represents only a sulcus in the 
folds of mucus membrane, or rather be- 
tween the folds. 

ROENTGENOLOGICAL FINDINGS 

In our ovTi experience it has been found 
that manipulation of the pyloric end 


of the stomach with only a small 
amount of barium in the stomach has been 
of help in determining the outline direction 
and physical aspects of the mucus mem- 
brane folds, whether they are soft yielding, 
running in one direction only or are rigid, 
unyielding, in stellate formation and run- 
ning in abnormal directions. 

Evaluating the amount of stasis present 
as compared to the amount of apparently 
hypertrophied structure is important. Only 
moderate stasis is present usually because 
of the soft yielding structure in contrast 
with the expected amount of stasis present 
in a rigid, non-yielding lesion with true 
structural occlusion. 

The soft, yielding compressibility of the 
membrane folds enabling the barium to 
pass quite readily into the duodenum is 
quite an important observation. 

DISCUSSION 

The number of reported cases of benign 
hypertrophic pylorltis represents perhaps 
only a very small percentage of the actual 
number of cases. In addition there is con- 
fusion regarding this particular entity, 
some authors describe a “pyloritis” or 
“hypertrophic pylorltis” and then describe 
a rigid muscular induration or a tumor 
mass, yet in most of these cases when the 
microscopical picture is presented attention 
is called to the marked mucosal and sub- 
mucosal changes, with absence of muscle 
layer change. 

Some of the foreign surgical clinics have 
reported 2 to lo cases each, as examples, 
Bernstein, 8 cases; Haudek, 8 cases; 
Wanke, 2 cases, and many others. Payr 
during 1924-25 resected 5 cases in which a 
preoperative diagnosis of pyloric carcinoma 
had been made and in which the resected 
specimen showed no evidence of malig- 
nancy but did show those gross and 
microscopic changes described herein as 
benign hypertrophic pylorltis. 

In the surgical clinic at Oslo, Hanssen 
describes 5 cases between 1 925-1 931, in 
which a diagnosis of carcinoma was made 
and resection done. The resected specimen 
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showed grossly no malignancy; the micro- 
scopic examination revealed the described 
mucosal and submucosal changes and with- 
out the muscle layer changes. 

Denis in a review of 20 gastrectomies 
which he did for clinically diagnosed 
carcinoma of the stomach, found 4 cases in 
which there was no microscopic evidence 
of malignancy in the resected specimen. In 
these cases the clinical signs were those of 
pjdoric stenosis due to tumor, but the 
microscopical picture was again that of 
mucosal and submucosal change such as 
found in hypertrophic pyloritis. 

Microscopically the predominant fea- 
tures were a proliferating element of the 
plasmocytic type. The mucosa was intact 
or covered with small papillomatous ap- 
pearing proliferations. The mucosa and 
submucosa showed an infiltration of Ijmi- 
phoeytic cells together with a large cell, 
fibroblastic in type. There was also an 
accompanying atrophy of the secretory 
glands but no increase in the amount of 
muscle fibre. 

One could question this description of 
the findings and speculate as to whether or 
not what are described as papillomatous 
proliferations are not simply the increased 
number and thickening of the folds throw- 
ing them into such anatomical formation 
that they might give a superficial impres- 
sion of papillomata, particularly as the 
microscopic picture is so consistent with 
that of hypertrophic pyloritis.'. 

Two English writers describe , in the same 
manner a case in which there was a marked 
digestive disturbance accompanied by a 
considerable loss in weight in which a 
clinical and roentgenological diagnosis of 
malignanc}- was made, and in which at 
operation the stomach was found to be 
enlarged and the wall thickened, with a 
firm tumor the size of a golf ball at the 
pylorus. Their description of the gross 
specimen was 

(a) general muscular hypertrophy as mani- 
fested by an increase in the number of the 
fibres and in the size of the individual fibres; 

(b) edema of the submucosa and mucosa; 


(c) vascular engorgement, dilated capillaries 
some of which were ruptured; (d) capillar^' 
hemorrhages. 

Study of a longitudinal section showed 
great hypertrophy of the circular muscle which 
forms the tumor and that this condition exists 
the whole length of the pyloric canal and is 
confined to it. 

In the microscopic description, however, 
the following descriptive findings are noted: 

“The longitudinal muscle is very much 
thinner over the tumor area, that is, it is 
not h3'pertrophied and it is less than normal 
in width and amount.” The thickness of 
the circular laj^er of muscle is given as 
3 mm. and of the longitudinal laj^er as 1.25 
mm. and it is concluded that there is 
muscular hj-pertrophy. One could hardl^^ 
call this muscular hypertroph}’- inasmuch 
as the normal thickness of the circular 
laj^er of the stomach in an adult is 3 mm. 
and the longitudinal is 1.25 mm., so there 
has been actuall}- no increase in width in 
this particular case. 

The remainder of the description gives 
the clue to the actual condition present, 
which is as follows: “the mucus membrane 
is folded upon itself many times and the 
submucous la^^er is increased in amount, 
is loose and edematous with an increased 
amount of fibrous tissue present.” Again 
the picture is presented of hj^pertrophic 
p\doritis involving the superficial layers 
and not of hj'^pertrophied muscle structure. 

I have cited this report in detail mainly 
to illustrate that the number of cases 
reported in the literature could be greater, 
except that the}- ma}' have been errone- 
ousD diagnosed and perhaps, more fre- 
quentl}', undiagnosed. 

This particular case grossly* gave the 
impression of a muscle h^^pertroph}- and 
was so described but the microscopic evi- 
dence controverted this as no muscle 
hj'pertrophx- was present. 

THERAPEUTIC PROCEDURES 

Treatment in those cases in which the 
diagnosis has been made and borne out by 
a period of observation has been mainl}- 
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symptomatic. We have paid particular pathology been found, reiterating the 
attention, however, to eradicating focal statement that coexistent pathology is 
infections particularly those involving the rarely found. 



Fig. 7. Fig. 8. Fig. 9. 

Figs. 7, 8 and 9. Illustrating a funnel shaped pylorus which we have found in 6 of our cases, the appearance 

being almost identical in each case. 



Fig. 10. Fig. II. Fig. 12. 

Figs. 10, 1 1 and 12. Additional pictures showing funnel shaped appearance of the pylorus of Figures 7, 8 and 9. 


teeth, tonsils and sinuses. Careful investiga- 
tion of these areas in all of the cases has 
been made and appropriate • treatment 
instituted wherever indicated. 

Gall-bladder investigations have been 
made in all of the cases in order to rule out 
the possibility of an infected gall bladder or 
one with stones acting as a reflex incitant 
to pyloric change. I might say that in none 
of our cases has associated gall-bladder 


The dietetic procedure has been to put 
all of these patients upon a smooth diet, 
free from all roughage similar to the 
Alvarez smooth diet. Alcohol and tobacco 
have been eliminated from the patients 
regime on the basis that they have irritant 
tendencies. 

Some of the cases have been put on a 
modified alkalinlzation schedule with alka- 
line powders four to six times daily, using 
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variously the Sippy Formula in some cases 
and. calcium carbonate or colloidal kaolin 
in others. 

In one case the stomach was washed 
several times with a i;8ooo solution of 
silver nitrate with a rather remarkable 
cessation of all symptoms within a short 
period and no return of the subjective 
symptoms for a period of six months and 
is still sjmrptom free. However, the x-ray 
findings six months later were unchanged 
from the previous ones. 

In one case in which the scope of the 
lesion was quite large, that is the number 
and size of the folds was marked, a series of 
.v-ray treatments had no effect upon either 
subjective symptoms or objective findings. 

Illustrations of the radiological films in 
6 of our cases are shown, with the objective 
of demonstrating the varying pyloric 
changes met thus far. Three additional 
pictures of the cases demonstrate the funnel 
shaped appearance of the pylorus as in 
Figures 7, 8 and 9. 

CONCLUSION 

1. This hypertrophic tj'pe of lesion in 
the pjdoric region is a definite clinical 
entity with characteristic features entirely 
its own which can help to differentiate it 
from other pyloric lesions. 

2. Due to lack of familiarity with the 
lesion it is frequently undiagnosed or more 
often diagnosed erroneously, also errone- 
ously described in the literature. 

3. Errors. in diagnosis have been respon- 
sible for a fairly large number of operative 
procedures and particularly of gastric 


resections on the basis that it is a possible 
malignant lesion. It is believed that by 
taking into consideration all of the clinical 
findings coupled with a careful fluoroscopic 
and roentgenologic examination and prop- 
erl}'' evaluating these findings a differential 
diagnosis between malignancy and the 
lesion might be made and a number of 
cases spared the risk of an unnecessary 
operation. 

4. It is a lesion primarily of the mucosal 
and submucosal layers extending the com- 
plete length of the pyloric canal but 
strictly confined to the pyloric region in 
contrast to other lesions which extend 
usually beyond these limits. 

5. It is not the persistence of a p3doric 
stenosis from infancjx 
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TRAUMATIC SUBDURAL HEMATOMA 

Walter D. Abbott, m.d,, e.a.c.s. 

Allcncling Neurosurgeon, Hrondl.nwns General, loisa Lutheran, Iowa Methodist and Mercy Hospitals 

DES MOINES, IOWA 


S UBDURAL hematoma is not an infre- 
quent complication of cranial trauma 
but it is only in recent years that 
attention has been directed toward this 
condition. While there are more instances 
of head injury each year and the type of 
trauma does not dilVer to any extent, the 
discovery of subdural hematoma is becom- 
ing more common, probably due to earlier 
recognition bj' the physician and direction 
of the patient to a neurosurgical clinic. 

In 1914, Trotter^' reported 5 cases of 
subdural hematoma and was of the opinion 
that the hemorrhage resulted from a rup- 
ture of the short veins running from the 
cortex to the longitudinal sinus. In Grant’s* 
series of 16 cases, in 10 the head was struck 
in either the frontal or occipital region. 
Thus the veins can easily be torn by a 
displacement of the cerebral mass sub- 
sequent to a direct blow, as emphasized by 
Brodie.- In mj' series of 16 cases, the blow 
was received in the frontal region in 7, the 
occipital in 6 and the parietal region in 3 
instances. Rand*^ reports 3 of 7 cases in 
which he found a vein thrombosed within 
the clot and, hence, a possible source of 
hemorrhage. In one of Grant’s cases, a 
vein low in the temporoparietal region, 
leading from the lateral sinus to the cortex, 
was found torn loose and embedded in the 
clot. Munro“ recorded a similar case and in 
4 of the author’s patients a thrombosed 
vein was discovered in communication with 
the clot. The consensus of opinion is that 
subdural hematoma occurs chiefly over the 
cerebral cortex, yet in 4 cases of this series 
a clot has been found on the floor of the 
skull. However, in either location, the 
hemorrhage arises from the rupture of 
small veins in the subdural space. Gardner® 
has explained the increase in the size of the 
clot on an osmotic basis and as the clot is 


poorly vascularized, it breaks down and 
liquefies into fluid rich in proteins. The 
thin mcsothelial layer of the clot, as 
demonstrated by Putman and Cushing,'" 
acts as an osmotic membrane sucking 
cerebrospinal fluid into the sac. Munro 
confirms this view by reporting figures on 
the protein content of the fluid obtained 
from these hematomas. He feels that the 
gradual diminution in the protein content 
indicates breakdown and liquefaction with 
dilution of the contents of the sac bj' 
osmosis of the cerebrospinal fluid. This is 
not always the case because occasional!}' 
the clot remains hard and firm, making 
removal a tedious procedure. In all 16 of 
Grant’s cases and in 29 of the 40 cases 
recorded by Jelsma,® the contents of the 
hematoma had become liquefied. This was 
true of 10 of my cases, however, the dura- 
tion of the clot may account for a variance 
in this phenomenon. Because of the vari- 
ability of liquefaction of the clot, with 
subsequent enlargement, there remains an 
interval between the initial trauma and 
recognition of this complication. Alcohol- 
ism has been mentioned as a possible cause 
and yet in only 3 instances in this series 
did alcohol play a part, one of dulled 
sensibility which probably predisposed to 
the accident. Whether alcohol exerts an 
irritating influence on the subdural space 
has not been determined definitely. In 
approximately 40 per cent of the cases 
recorded in the literature, the clot was 
bilateral. In this report of 16 cases, based 
upon operation or autopsy, the majority 
were liquefied clots and in 5 instances the 
clot was bilateral. 

The symptoms will vary greatly and a 
definite history of injur}'^ is of extreme 
value. The one point that is outstanding is 
the bizarre clinical picture, resembling onl}'^ 
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a disturbed cerebral function in man}- 
instances. The injury may have been trivial 
or of marked severity and in only 6 cases 
have I been able to follow each patient 
personally from the time of the accident 
to the discovery of the hematoma. Fortu- 
nately, however, accurate histories and 
summaries of fmdinsi:s have been obtained 
in the ma jorit}' of the other cases. Contrary 
to many reports, 13 of these patients suf- 
fered from severe trauma and only 3 
sustained a relatively mild injury. In 
9 cases there was blood in the cerebrospinal 
fluid and fracture of the skull was demon- 
strated in 4 patients. 

Bowen^ mentioned a “lucid interval” 
existing between the injury and the 
development of coma, and a “latent 
interval” between the initial trauma and 
appearance of symptoms of disturbed 
cerebral function. In Grant’s experience the 
lucid interval was longer than the latent 
interval. He also stresses the point that the 
advent of symptoms of hematoma is no 
difterent from any other mass in the 
cranium, such as tumor or abscess. In my 
series the shortest period was twelve days 
and the longest eleven months with an 
average interval of five and one-half 
months. The age incidence varied from ten 
months to si.xty-seven years. Ten males and 
si-x females comprise this series. 

Trotter spoke of insidious mental or 
personality changes which varied from 
dullness to misbehavior and finally stupor 
or coma. Nine of my patients demon- 
strated a very marked change in personal- 
ity, varying from irritability to A'iolence. 
One of the most constant symptoms was 
headache as seen in 13 patients. Convul- 
sions were quite common as 8 patients 
suft'ered from one or more seizures. Vomit- 
ing, usually of the projectile type, was 
noted in i i cases. 

The objecth-e findings were a veritable 
hodge-podge and in 6 cases encephalog- 
raphy was necessary for localization and 
in 2 cases ventriculography was performed. 
Kaplan® has stressed the importance of a 
unilateral dilatation of the pupil in deter- 


mining the side of the hemorrhage. This 
was true in 5 cases but in 3 of these patients 
there was also a motor involvement of the 
opposite extremities. The presence of 
choked discs was noted in only 4 of the 
patients in this group. 

The treatment for subdural hematoma is 
removal of the clot. In the past, an osteo- 
plastic flap was turned over the suspected 
area and the clot was evacuated. Some 
authors have utilized subtemporal decom- 
pression for the purpose of approach. In 
1932, Fleming and Jones'* and McKenzie*® 
suggested simple trephines placed ante- 
riorly and posteriorly over the vault with 
drainage of the fluid in the cj’st. Frazier® 
has used this method and Coleman® 
advocates a single trephine in the superior 
temporal region on each side of the skull. 
This method is satisfactor}’^ in some 
instances, but when the clot is hard and 
firm, a subtemporal decompression or an 
osteoplastic flap is necessary for complete 
removal. 

In 8 cases an osteoplastic flap was 
turned, in 3 instances a subtemporal 
decompression was utilized, bilateral tre- 
phines were accomplished in one case and a 
combined trephine and subtemporal de- 
compression was necessar}^ in 3 cases. 
Bilateral trephines carr^’ very little, if any, 
risk and it is ni}’’ impression that they 
should be used in all cases to avoid over- 
looking a clot which ma}' be giving no 
symptoms. Grant advocates a small osteo- 
plastic flap and also removal of the dura 
and resuturing after turning it over to 
prevent subsequent oozing. In my experi- 
ence, the flap has given the most satis- 
factory results. It has been my practice to 
insert a small rubber drain for twenty-four 
hours to facilitate further drainage. Cole- 
man has stressed the failure of the brain to 
expand after being compressed by a large 
clot over a long period of time. This seems 
to be an adequate explanation for the 
unsatisfactory results in some instances. 
In addition to failure of adjustment of the 
brain and its circulation, I feel that soften- 
ing and degeneration takes place in the 
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TABLE I 


SUMMARY OF SIXTEEN CASES OF TRAUMATIC SUBDURAL HEMATOMA 


Age 

[ 1 

Injury 

Symptoms and 
Findings 

Operation 

Results 

I*. J. B., 7 Years 

F 

1 

Blow oyer occiput with 
scalp laceration; no 
loss of consciousness. 
November, 1928. 

Headache, failing vis- 
ion, drowsiness . and 
stupor. 

Bilateral choked discs. 

Encephalography. 

Oct. 27, 1930. 
Ventriculography. 

Oct. 28, 1930. 

Removal of cerebellar 
clot Oct. 30. 1930. 

Complete recovery. 

2. E. H., 54 years 

F 

1 

1 

Fracture left temporal 
region. 

Bloody cerebrospinal 
fluid. 

Feb. 20, 1931. 

Headache, vomiting, 
irritability; some 
memory loss. 

Enccphalographj'. 

May 28, 1931. 

Clot removed by left 
subtemporal decom- 
pression. 

June 1, 1931. 

Complete recovery. 

3. R. L., 10 months 

M 

1 


Convulsions, some pal- 

* lor of optic discs. 
Slight spasticity of 
extremities. 

Encephalography. 

Oct. 21, 1932. 
Osteoplastic flaps. 
Right — Oct. 24, 1932. 
Left — ^Nov. 7, 1932. 
Clots removed. 

Fair; residual spas- 
tiscity.^ 

Convulsions not as fre- 
quent but still pres- 
ent. 

Walking well. 

4. J. G., 54 years 

iM 

[ Blow on left frontal 

1 area. 

i August, 1932. 

1 

1 

Headache, vomiting, 
personality change, 
convulsions. 

Right hemiparsis. 
Aphasia- 

Osteoplastic flap left 
frontal, July ii, 1933. 
Clot removed. 

Fair; relieved head- 
aches and convulsions; 
personality change 

persisted. 

Died, September, 1934 - 

F. B., 16 years 

F 

1 Blow on left frontal 
area; also laceration 
right arm with sub- 
i sequent gas gangrene. 
Sept. 5, IQ33. 

Coma. 

Right hemiplegia; bi- 
lateral choked discs. 

Osteoplastic flap left 
frontoparietal Oct. 6 , 

1933. 

Clot removed. 

Complete rccover5'. 

6. G. C. 26 years 

M 

1 Blow on right occiput 
j Bloody cerebrospinal 
j fluid. 

Februarj', 1933. 

Headache, vertigo, per- 
sonality change. 

Encephalography. 

Nov. 29, 1933 - 
Ostcoplastic flap right 
parietal. 

Dec. 5, 1933 - 
Clot removed. 

Complete recoverj'. 

7. E. E., 24 years 

F 

Blow on right frontal. 
Bloody cerebrospinal 
fluid. 

November, 1033. 

Headache, stupor. 

Left hemiparesis. 

Osteoplastic flap right 
frontal Jan. 2, 1934 - 
Clot removed. 

Complete recovery. 

8. H. B„ 6r years 

1 

Blow occiput. 

1 Bloody cerebrospinal 
fluid. February, 1933. 

; Bilateral spasticity, 
coma, choked^ discs; 
i right hemiplegia. 

Osteoplastic flap left 
temporal Jan. 27, 

Clot removed. 

Trephine right tem- 
poral March 2, 1934 - 
No clot on right. 

Died four weeks after 
second operation. No 
autopsy. 

9. F, S., 38 years 

M 

Blow on right tem- 
1 poral; fracture right 

1 temporal.^ Bloody 

cerebrospinal Quia. 

Jan. ig, IQ 34 - 

Convulsions, 

Choked discs; stupor. 
Left hemiplegia. 

Osteoplastic flap right 
temporal Feb. i, 1934 - 
Clot removed. 

Complete reco\'er3\ 

10. M. V., 50 years 


Blow on occiput. 

1 Bloody cerebrospinal 
fluid. 

May, 28, 1934 - 

Convulsions, aphasia. 
Right hemiplegia. 

Osteoplastic flap left 
frontotemporal June 

28, 1934- 

Clot removed. 

Complete recovery. 

II, C. S., 43 years 

M 

Slight blow over fron- 
tal region, 
i July, 1934. 

! Headaches, irritable, 
vomiting, drowsiness. 

Encephalography. 

Oct. 12, 1934- 

Died twelve hours after 
encephalography. 
Autopsy — bilateral 
subdural hematoma. 

12. J. B., 5- years 

M 

j Left basal fracture.^ 
Bloody cerebrospinal 
fluid. 

May 24, 1935- 

Headache, aphasia. 
Right hemiplegia. 

Trephine, clot left tem- 
poral. 

July 29, 1935 - 

Complete recoverj'. 

13. N. S., 50 j’cars 

M 

Slight blow left frontal. 
June I, 1935. 

Headache, ^ memory 
loss, convulsions. 
Choked discs. 

Ventriculography, 

July 8 , 1935. 
Osteoplastic flap left 
frontotemporal July 
IT, 1935 - ^ 

Clot removed. 

Died, pneumonia third 
postoperative daj-. 

No autopsj'. 

14. J. G., 14 months 

1 

1 

M 

Blow on left frontal. 
Aug. 31, 1935 - 

! 

1 

Coma, convulsions. 

Left hcmiplegiav 

Right subtemporal de- 
compression. 

Sept. 14. 1934. 

Clot removed. 

Died three weeks post- 
operative. 

Autopsj' — basilar men- 
ingitis. 

1 5. B. R., 3 Years 

F 

Fracture left frontal. 
Bloody cerebrospinal 
fluid. 

June 22, 1935. 

Headache, vomiting 

personalitj' change. 

Encephalography. 

Nov. 13. 1935. 

Trephine right tem- 
poral and left sub- 
temporal decompres- 
sion. 

Nov. 16, 1935- 

Clots removed. 

Complete recoverj'. 

16. D. \V-, S Years 

M 

Laceration left fronto- 
parietal. 

Bloody cerebrospinal 
j fluid. 

Oct. 29. 1935- 

Coma. 

Right hemiplegia. 

Bilateral trephine. 

Nov. 18, 1935. 

Clot removed on 

right; not found on 
left. 

Died. 

Autopsj’ — basilar men- 
ingitis and 
floor of left middle 
fossa. 
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more chronic cases. Putnam and Cushing 
and Miinro have reported cases of edema 
of the brain following evacuation of the 
clot, but in most instances, as Coleman 
states, it is a failure of expansion. Usually 
this complication can be avoided by a 
decompression and the use of the rubber 
drain with judicious administration of 
fluids intravenously. 

SUMMARY 

Sixteen cases of traumatic subdural 
hematoma are presented. In 15 cases, 
operation was performed with 4 deaths 
after operation. One patient died fourteen 
months after removal of the clot and 
another died following encephalography. 
In 10 instances there was definite relief 
and 9 patients recovered completely. 

A very slight injury may cause a large 
subdural hematoma but the majority of 
these patients had received a severe 
injury. 

The history of injury accompanied bj- 
signs of disturbed cerebral function should 
lead to a suspicion of subdural hematoma. 

Bilateral trephines should be made over 
the superior temporal region, followed by 
an osteoplastic flap and drainage after 
evacuation of the clot. 
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THYMIC DEATH 


AND METEROLOGICAL ENVIRONMENT* 
Samuel A. Levinson, m.d. 

CHICAGO 


F or the past six years it has been iny 
privilege to investigate the causes of 
sudden or unexpected death occurring 
in adults as well as in infants and children 
referred to the oflice of the Cook County 
Coroner for examination. In most instances 
autopsies were performed on bodies of such 
individuals to determine the pathological 
anatomic causes of death. Because investi- 
gation of such cases of “sudden death” 
does not often come into routine hospital 
autopsies, the diagnosis “status thymico- 
lymphaticus” as a possible cause of sudden 
death, frequently arouses differences of 
opinion between the hospital pathologist 
and the coroner’s physician. 

Felix Plater* in 1614 first described 
death due to suffocation by an enlarged 
thymus and Morgagni and Bichat asso- 
ciated laryngeal and acute respiratory 
obstruction with an enlarged thymus. 
Kopp in 1830 suggested the term “thymic 
asthma” to describe a condition with an 
enlarged thymus pressing on the trachea, 
the nerve trunk and the larger blood 
vessels in the neck. But Friedleben- in 
1858 denied the association. It remained 
for PaltauP in 1889 to suggest the term 
“status Ijmiphaticus ” or “status thymico- 
lymphaticus” to describe a condition 
which apparently depends upon a specific 
constitutional anomalj’^ of the lymphatico- 
chlorotic type in whom resistance is 
markedly diminished by slight injuries, and 
shock and death may follow environmental 
alterations which would not seriouslj’^ affect 
the so-called normal or healthj’^ person. It 
was Paltauf’s belief that the anatomic 
changes observ'-ed were only to be regarded 


as gross manifestations of the constitu- 
tional defect.* 

As Graeme Mitchell and Brown* clearly 
demonstrate, opinions concerning the clini- 
cal disturbances attributable to the thymus 
have swung from one end of the pendulum 
to the other; the organ has been incrimi- 
nated as the cause of many S3’mptoms, but 
on the other hand, has been considered 
relatively innocent and unimportant. The 
truth of the matter probably lies some- 
where between the two extremes, although 
it is not easy to know just where the 
pendulum should rest. Confusion is in- 
creased by the fact that certain physicians, 
whose convictions must be received with 
respect, have expressed extreme views, 
sometimes doubting that the thymus ever 
causes manifestations that will be clini- 
cally evident. 

SIZE OF THY.MUS GLAND 

Because of the older view that the cause 
of death might be a mechanical one, much 
emphasis has been laid on the size of the 
thymus. Boyd^ has investigated the weight 
of the thymus gland in health and in 
disease and her obseiA-ations indicate that 
the thymus gland in healthy children 
weighs more than the thymus gland in 
children who have been ill. Her observa- 
tions furthermore show that when illness 
lasted more than twentj'-four hours, the 
weight of the thymus was reduced regard- 
less of the cause of death, except, of course, 
in tumors of the thymus, leukemia, and 


* Incidentally, this observation of Paltauf was made 
while he was medical examiner for the State (Austria). 

Research and Educational Hospital Laboratories and Department of Patholog3% Universitj' of Illinois, College 
of Medicine, and the Coroner’s Oflice of Cook Countj', Illinois. 
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exophthalmic goiter. This involution is 
possibly part of a general involution of 
most organs found in inanition, but 
apparently the thymus, like subcutaneous 
fat and lymphoid tissue, reacts rapidly so 
that all three are significantly decreased in 
all diseases lasting more than twenty-four 
hours. 

I have had occasion to corroborate 
Boyd’s observations by removing the 
thymus glands of all persons who died as a 
result of injury. In bodies of such indi- 
viduals brought to the morgue the thymus 
gland was removed, its size and weight 
recorded, and it was found that when death 
was due to an accidental cause, or resulted 
soon after injury, the thymus gland was 
larger in size and in weight than the glands 
removed from individuals previously ill for 
twenty-four hours or more. The size and 
the weight of the gland was, of course, 
compared to the height and weight of the 
body. It is interesting that Simon® in 1845 
already referred to the thymus gland as a 
“barometer of nutrition, and a very 
delicate one” since the thymus seemed to 
respond more rapidly than other organs 
to the disturbances of nutrition. 

The recent report of the British Com- 
mission who investigated the subject of 
“status thymicolymphaticus” has been of 
considerable importance in influencing the 
pathologists to the view that the thymus 
is relatively negligible. Young and Turn- 
bull,' who represented the British Commis- 
sion, state in their report that there is no 
evidence, in the relatively few data avail- 
able, that acute diseases of short duration, 
that is, under three days, reduce the 
average weight of the thymus to an 
appreciable degree. This, of course, is not in 
keeping with the observation of Boyd and 
those that we have made in the examina- 
tion of our cases of accidental death. The 
British investigators received their mate- 
rial from various parts of the countr}'- and 
from those individuals who were sick for a 
certain period of time, and not as we have 
indicated from our investigations, that the 
thymus gland was removed from indi- 


viduals who died from accidental means 
and autopsy performed soon after death. 

The British investigators further show 
that the normally large thjmius in itself 
cannot be considered indicative of a status 
thymicolymphaticus. In most observations 
the cause of death can be found post- 
mortem. To this fact there have been many 
subscribers, but as indicated, one does not 
attempt to make the thjnnus gland itself 
the only cause of death. These investigators 
further state that it is impossible to judge 
the adequac}^ of anesthetics or shock as 
causes of death because their effect cannot 
be measured in the dead body. It is quite 
true that the effects of shock cannot be 
measured in the dead body, but as we will 
show later, the individuals of the constitu- 
tional type of “status thjmiicolymphati- 
cus” is very labile and responds most 
readily to the slightest external factors 
which may be responsible for releasing the 
various functional changes responsible for 
the cause of death. We cannot help but 
emphasize at this point that the British 
Commission has put too much stress on 
organic changes and not enough on func- 
tional and pathological physiological alter- 
ations which occur in the body. We do not 
possess methods for demonstrating func- 
tional clinical alterations on the autopsy 
table. 

It is obvious that too much emphasis 
must not be placed on the size and weight 
of the thymus gland as a responsible factor 
in the immediate cause of death. At best 
the thymus probably merely mirrors the 
constitutional status, as Paltauf suggested, 
when at autopsy he observed the promi- 
nence of the lymphoid tissue and thymus 
in children and young adults dying sud- 
denly with no other demonstrable cause of 
death. That the weight itself is of no great 
significance becomes apparent from the 
observations of Hammer® who found that 
the thymus of healthy persons dying 
from accidental cause within twenty-four 
hours of the injury, weighed as much 
as those of persons d3dng from “status 
thjmiicol^miphaticus.” 
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Clinicians, observing that cliildren and 
infants who had died suddenly, frequently 
revealed enlarged thynuis glands at au- 
topsy, began to apply roentgen rays over 
the area of the thymus gland in the hope 
that the gland would become reduced in 
size and thus eliminate the life hazard. But 
roentgenologists have demonstrated that 
the roentgen findings agree with the 
anatomical findings in that the largest 
thymuses occur in healthy children killed 
suddenly by accident, and that the thymus 
weight ratio decreases with age. 

In view of the fact that the mechanical 
explanation has been unsatisfactory, in- 
vestigators have sought other factors. A 
disturbed endocrine dysfunction has been 
suggested, but the experimental evidence 
so far adduced has not been convincing. Of 
course, the complex interrelationship be- 
tween the thymus gland and other glands 
of internal secretion has been intensively 
studied. Marine, ° as well as others, has 
produced “thymico-hyperplasia” by the 
removal of the suprarenal cortex. 

Non-mechanical asphyxia has been ad- 
vanced as the cause of sudden death and 
various explanations have been given, such 
as factors that may suddenly decrease the 
oxygen carrying capacitj', sudden change in 
the metabolism by emotion and physical 
exertion. It has been suggested that toxic 
stimulation of the heat center might 
account for death and that we might 
be dealing with a suprarenal cortical 
insufficiency.*'’ 

Recently the allergists have attempted 
to correlate the thymus with death and 
Woldbott** has mentioned the possibility 
that the thymus gland may liberate a sub- 
stance, possibly a protein, which sensitizing 
the tissues such as the lung, may result in 
sudden death if at some subsequent time a 
shock dose of protein is liberated. This 
investigator suggests that this hypothesis 
is supported by the fact that the alveoli are 
dilated and that the lumen contains 
edematous fluid, and there may even be a 
rupture of the alveolar septa with thymic 
death. To this view I cannot subscribe. 


because it is the experience of most pathol- 
ogists who have made histological exami- 
nations of lung tissue that this pulmonary 
edema is present in practically all types of 
dc.aths and may be due to a great variety of 
conditions. The mere presence of the 
pulmonary edema certainly does not imply 
that it is the result of an allergic condition 
and due to a protein or protein-like sub- 
stance derived from the thymus gland. 

ST.XTUS THYMICOLY.MPIIATICUS: 

CONSTITUTIONAL TYPE 

As a result of the uncertainty concerning 
the mode of death the .syndrome of 
“status lymphaticus” has resulted in the 
divided opinion as to the actual existence 
of the condition, and pathologists as well as 
clinicians arc certainly not in agreement. 
In the average general hospital, or even 
the children’s hospitals, the sudden or 
unc.xpccted death in apparently healthy 
children is not often seen. Therefore, it is 
obvious that those engaged in medicolegal 
work will have an opportunity of obserx'ing 
these cases more readily than others, and 
we are indebted to Symmers,*- who in a 
recent discussion of the subject presented 
the facts from this standpoint. He defines 
the condition as a combination of heredi- 
tary, constitutional anomalies, entering 
into which are certain peculiarities of 
configuration, with preservation or even 
hyperplasia of the thymus at an age when 
involution is to be expected; hyperplasia of 
the IjTOphoid cells of the spleen, intestine 
and elsewhere; changes in the distribution 
of hair, hypoplasia of the vascular system, 
developmental deficiencies in the genitalia 
and incidentally visceral defects of un- 
certain occurrence and irregular distribu- 
tion. It maj'^ be of further interest to note 
that status lymphaticus is compatible with 
life, and that persons may go on to matur- 
ity with it but survive involutional changes 
in the lymphoid tissue. At the same time 
the persistence of the hj'perplastic Ij'mph- 
oid tissue throughout the body carries with 
it the potential danger that the human 
organism may be accompanied by an 
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instability of the lymphoid tissue in such a 
fashion that it ma}' produce various 
changes in the body such as has been 
described by investigators as anaphylactic 
phenomena, asthmatic attacks, convulsive 
seizures, or sudden death. These individuals 
who have the Paltauf syndrome may carry 
with it the added danger of the lowering of 
the threshold for infection, a defective 
development of the musculature coat of the 
arteries, which, in turn, may be so dis- 
turbed that the vascular system ma}' not 
respond as it should under normal condi- 
tions to withstand changes in blood 
pressure. 

Clinicians have attempted to classify 
status lymphaticus according to types. 
Some have associated the tall slender 
individual who is supposed to have an 
unusual susceptibility to tuberculosis, par- 
ticularly of the lymphoid tissue, as a type 
that would fit into the category of status 
lymphaticus. After puberty and in the 
early adolescent period there is a type 
which may be associated with a delicate 
texture of the skin which may have a 
velvety touch or faintly creamy hue. The 
osseous system may present a slender waist 
and the musculature may be evenly propor- 
tioned, but with arching thighs and grace- 
fully outlined arms. It is found that in the 
male the pubic hairs assume the distribu- 
tion of the female and the vesical organs 
mav be somewhat smaller than normal. 
This may be accompanied by a scant dis- 
tribution of the axillary and thoracic hairs. 

PATHOLOGIC .-VN.-VTOMY 

The pathologic anatomy of status thy- 
micolymphaticus has included the lymph- 
oid tissues, vascular apparatus, genitalia, 
and incidental anomalies of development of 
various organs. Some observers have classi- 
fied the status thymicolymphaticus into 
two types, (i) the status lymphaticus type, 
in which there are changes in the new 
tissues at an age when these naturally 
flourish; and (2) the reserve status lym- 
phaticus type in which there are atrophic 
changes in the lymphoid structures which 


may vary in extent to the time of involu- 
tion and configuration which depends upon 
the amount of waste of the disease, and 
of age. It is further demonstrated that the 
faucial, laryngeal and pharyngeal tonsils 
are hyperplastic in about 50 per cent of 
the cases, and that the follicles in the 
intestinal tract are prominent in about 
80 per cent of the cases. The spleen may 
or may not be enlarged and hyperplastic 
lymph follicles may be seen. 

Histologically, there is an hyperplasia of 
the cortical lymph follicles and the blood 
sinuses are filled with lymphocytes. Some 
investigators have associated the hyjjo- 
plasia of the aorta with the changes just 
described. Mitchell and Brown state that 
histologic structure of the thymus gland is 
difficult to correlate with function. 

Some clinicians have demonstrated that 
patients showing a lymphocystosis of 
40 per cent or over, present a dangerous 
operative risk and are liable to sudden 
death. A similar condition has been 
observed in Graves disease and in people 
with persistent and hyperplastic thymus 
glands. In reserve types, and those past the 
age of puberty, the germinal follicles often 
show almost complete replacements by 
whorl like collection of spindle cells which 
probably represent connective tissue ele- 
ments, also large polyhedral forms resem- 
bling degenerated cells of the type of large 
lymphocytes. 

Symmers states that the cytoplasm of 
both suspended and polyhedral cells stains 
pink with eosin, and that on this account 
the follicles stand out in contrast to the 
usual deep blue of the lymphocytes, a con- 
dition seldom seen other than in thymic 
deaths. Symmers suggest that the germinal 
follicles may release a nucleoproteid which 
is not strictly foreign to the body but 
nevertheless pathological and may be 
comparable in a toxicological sense to 
foreign products. After a certain period of 
incubation the lymph follicles, which arc 
subject to further destructive changes and 
further disintegration of the germinal 
nuclei, provide the requisite quantity of 
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specific protein to complete this cycle. Me 
believes that at a certain moment the 
tissue may become sulficicntly tuned and 
await only the receipt of a sufiicient 
quantity of a specific protein to react 
violently, even to the extent of sudden 
death. At other moments they might not 
be tuned so properly so that the quantity 
of specific protein which is released exerts 
no such eflect. This explanation may or 
may not sound logical but Symmers 
believes that it may be a factor which 
explains why certain subjects of status 
lymphaticus type survive surgical proce- 
dures while others do not. The enlarged 
thymus and hyperplastic lymph follicles, 
a condition, referred to as status thymico- 
lymphaticus, has been seen in associ.ation 
with cerebral hemorrhage in young infants, 
and those who are of an emotional instabil- 
ity. In fact, it is suggested that those who 
commit suicide, and degenerates of various 
types, gunmen, and other criminals who 
have met death by violence, show findings 
of a status thymicolymphaticus. 

Barteb^ and Miloslavich*'* in 232 cases of 
suicide report 80.5 per cent showed signs of 
status lymphaticus at autopsy. These 
changes have also been seen among epi- 
leptics and those confined in insane in- 
stitutions. In persons who are emotionally 
instable, such as exophthalmic goiter pa- 
tients, hyperplasia of the lymphoid tissue 
is seen. Persons who have enlarged thymus 
and hyperplastic lymph glands are more 
prone to acute infections than those who 
are relatively free of this syndrome. 

Aldrich, who has studied the symptoms 
of vagotonia and thymic hypertrophy, has 
observed that in roentgen ra}' treatment of 
the thymus gland there were many in- 
stances w'hich suggested themselves of 
pylorospasm and bronchial spasm. Also that 
vagotonic symptoms could be produced 
either by stimulation of the vagus or the 
parasjTOpathetics, or bj^ reduction in the 
activity of the sympathetic nerve fibers. 
Hyperfunction of the suprarenal glands 
has a marked effect on the autonomic 
system, and that vagotonic symptoms raaj' 


follow a hypofunction of the .suprarenal 
glands. 

Traev'*^ is of the opinion that de.ith in 
status lymphaticus is due to lack of 
cpinephrin hormone in the blood which 
makes adequate .systole of the heart and 
blood vessels impossible. He states that in 
death eaused by status lymphaticus the 
heart is alwa^’S in diastole. 

Aschofl'*' has proposed the view that the 
mechanism of the cause of death in status 
thymicolymphaticus is a ventricular fibril- 
lation which leaves no pathological evi- 
dence on the autopsy table. 

Marine and his coworkers have further 
shown that suprarenal insufficiency may be 
the stimulating or probabK' primary cause 
of thymic and lymphatic hypertrophy and 
it therefore makes possible the relation- 
ship between thymic hypertrophy and 
vagotonia. Mitchell and Brown further 
state that many of the explanations given 
for sudden death in status thymicolym- 
phaticus, as the effect of an unknown 
toxin, “hypothymization,” “lymphotox- 
emia,” vagotonia, deficiency of the chro- 
maffin system, and allergic reaction, are 
rounding in terminology but have little or 
nothing to uphold them. The theory of 
adrenal deficiency, however, has much in 
its favor and is supported by certain 
physiologic and pharmacologic facts, a 
discussion of which lies outside the province 
of this presentation. Adrenal insufficiency 
seems to be a possible explanation of 
certain cases of sudden death which can be 
accounted in no other way. It is interesting 
that in adrenalectomized animals there 
follows hypertrophy of the thymus. That 
cerebral hemorrhage is sometimes a cause 
of sudden death in children with enlarged 
thymus glands and lymphoid hypertrophy, 
is undoubted^ true, but cerebral hemor- 
rhage, however, could account for only a 
reiativel}' few instances of sudden death.'* 

ANALYSIS OF AUTOPSY MATERIAL 

The matter of the incidence of status 
tymphaticus is important because one 
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might well question the number of death 
certificates bearing this diagnosis that are 
issued for infants and children on whom an 
autopsj^ has not been performed. In some 
instances, private doctors issue death 
certificates without performing an autopsy 
and it is obvious that such diagnoses as 
congenital heart, pneumonia, enteritis, 
putrid bronchitis, etc., might be questioned. 
In a personal communication with the 
pathologists at the Cook County and 
Michael Reese Hospitals, Dr. R. H. Jaffe 
and Dr. 0 . Saphlr, both institutions have 
large children’s hospitals, as well as Dr. 
Roos of the Children’s Memorial Hospital; 
we are informed that they have no occasion 
to make examinations in so-called sudden 
death in children who have died as the 
result of accidental means. The incidence 
of status thymicolymphaticus in their 
records is practically nil. 

During the course of the past six years 
I have had the opportunity of investigating 
a considerable number of deaths in which 
I made the diagnosis of “status thymico- 
lymphaticus.” The cases were all in infants 
and children who died suddenly without 
previous illness. Because of the lack of all 
other organic changes, the fact that the 
only pathological findings were hyperplasia 
of the lymph glands, enlarged thymus, 
spleen, with prominent Malpighian cor- 
puscles, with hemorrhage either in the 
thymus, or in the Peyer’s patches in the 
intestinal tract, and in the absence of 
significant microscopic changes or chemical 
evidences of poisoning, the diagnosis of 
“status th^miicolymphaticus” was made. 

In the year 1930 the series consisted of 

3 females and 16 males, varying in age 
from one month to eight years. Eighteen of 
the individuals were white, one was colored. 

During the year 1931 I performed 
autopsies on 2 white boys, three and 
twelve years of age, weighing 45 and 100 
pounds, and being 3 feet 6 inches and 

4 feet 8 inches in length, respectively. 

During 1932 I had no opportunity of 

performing autopsies on such cases, but 
I have investigated the deaths so desig- 


nated in the mortality records of the city of 
Chicago and these will be discussed later. 

In 1933 an autopsy was done on a white 
girl six and one-half months of age, 20 
pounds in weight and 25 inches in length. 

In 1934 the e.xaminations included ~ 
children varying in ages from two months 
to six and one-half years, of whom 4 were 
males and 3 females. In all of these groups 
the thymus weighed between 30 and 55 
grams. 

I need not point out that autopsies were 
made on many infants and children not 
included in this group, despite the fact 
that the general constitutional evidences of 
“status Ijnnphaticus” were present in some 
measure, but in this group we found other 
changes, such as cerebral hemorrhage in 
the newborn, putrid bronchiolitis, and 
early bronchopneumonia. To avoid criti- 
cism when these two findings were asso- 
ciated in the same body, I prefer to make 
use of the latter anatomic diagnoses rather 
than the designation of death due to 
“status thymicolymphaticus.” 

Let us assume that an infant or child dies 
without any previous illness; let us further 
assume that the necropsy examination does 
not reveal any evidence of disease changes 
grossly or microscopically other than a 
somewhat enlarged thymus gland; perhaps 
with hemorrhages; that there is a general- 
ized h^'perplasia of the mesenteric and 
other lymph glands with a diffuse hyper- 
plasia of the lymphoid follicles in the 
intestinal tract, which may be associated 
with petechial hemorrhage; that there is 
associated subpleural and subepicardial 
hemorrhage; and that there is an accom- 
panying narrowing of the aorta. These are 
the only findings. Is one justified, in the 
absence of every other type of lesion that 
may be responsible for the cause of death, 
in assuming that what we have just 
described as “status thymicolymphaticus” 
is not the associated cause for this sudden 
demise of the infant? 

It is further obvious that not in all 
deaths is one able to have anatomic proof. 
Are we justified therefore in assuming that 
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because the evidence is lacking from the 
pathological standpoint to account for the 
cause of death that the absolute proof of 
death is lacking? The changes which are 
not manifested by pathological anatomic 
means ma}* be associated with altered 
biochemical changes, probably disturbed 
pathological physiological alteration; other 
factors such as constitutional variability 
which may be markedly disturbed by 
extrinsic agents such as physical and 
meteorological climaxes may hasten the 
onset of sudden death. In view of the fact 
that there is so little to account for the 
death as far as anatomical alterations are 
concerned, we must consider the possibility, 
that we are dealing with some biochemical 
alteration of profound significance having 
its origin possibly in some unusual environ- 
mental situation.* 

In work which has been done during the 
past decade, Petersen and his associates^® 
have demonstrated the chemical and endo- 
crine changes that are constantly occurring 
as the normal person reacts to the environ- 
ment particular!}’' in making the necessarj’’ 
adjustments to the meteorological environ- 
ment. The possibility suggested itself that 
sudden death in the constitutional type 
that we have been discussing, might occur 

* Kolisko, (In Dittrichs Handfauch der Artzlichen 
Sachverstandigentatigkeit. 2 , 1913), in his classic 
description of sudden death due to natural causes, 
emphasises the importance of the lymphatic consti- 
tution, thj'mic death, as a constitutional anomaly re- 
sponsible for the sudden death. This he obser\'ed in a 
large number of cases, and further calls attention to the 
decreased vitality persons of a lymphatic constitution 
have, when exposed to disease. 

During the recent World War (1914-1918) Aschoff 
(L., Die militararztliche Sachverstandigentatigkeit. 
Part II, Jean 1917), performed autopsies on ayo soldiers 
who were in the reserve corps of the German army and 
who died suddenly. Of this number there were 28 cases 
which showed a definite lymphatic constitution. 

Jaffe and Sternberg, (Jaffe, R. H., and Sternberg, 
H., Kriegspathologische Erfahrungen, Virch. Arch. f. 
Path. u. Path. Anat., 231, 416, 1921), e.xamined 200 
soldiers who died suddenly of natural causes during the 
World War (1914-1918). Six cases were diagnosed 
status thymicolymphaticus. These men varied in age 
from nineteen to thirty years, and the thymus weighed 
between 15 to 45 grams. There was an hj^jerplasia of the 
lymph glands and a narrou-ing of the aorta, in many 
specimens examined. 


when an unusual meteorological situa- 
tion might require prompt physiological 
adjustment. 

While I shall not enter into a review of 
the relationships of death to the meteoro- 
logical environment, I can summarize 
Petersen's®® findings to the effect that with 
the infall of polar air, or the polar or cold 
front of the meteorologists, the normal 
person responds with a sympathicotonia. 
The blood pressure increases as the pe- 
ripheral vascular bed contracts, the blood 
becomes more alkaline, the liver releases 
sugar, reduction is at first enhanced in the 
tissues, adrenal, and probabh* pituitary, 
hormones are released. Petersen has termed 
this the ARS* phase of the metabolic cycle. 
It is followed by a reversal of trends toward 
greater oxidation, lessening of blood pres- 
sure, lowering of the pH of the blood, 
increase in metabolism, the so-called COD 
phase. 

With the ARS phase, or the pressor 
episode, Petersen has demonstrated a great 
variety of pathogenic e.xpressions, the COD 
phase is not of pathogenic significance. If 
the individual with “thymicolymphatic” 
constitution is constitutionally deficient 
in the chromaffin apparatus and particu- 
larly in adrenal activity, we might antici- 
pate that this deficiency will become 
acutely cA'ident when an environmental 
demand is throvm upon the organism by 
the sudden meteorological change of the 
type suggested, and this might account for 
the acuit}’’ of the episode. In the presence 

* The abbreviation ARS is used to designate the 
metabolic phase when anabolism preponderates; when 
the blood shows a relative alkalosis; when we pre- 
sumably deal with an odrenalemia; when reduction is 
enhanced; when spasm of the smooth musculature, 
arterial, sphincters, etc., with general increase in the 
smooth muscle tonus, is apt to occur; with sugar in- 
crease in the blood, etc. 

The abbreviation COD is used to designate the 
opposite pole of the metabolic smng; is used as an 
abbreviation for the increase in catabolism with increase 
in oxidation; with dilatation of arterioles and capillaries. 
During this time there is a relative acid preponderance 
of the blood, the pH diminishes, the basal metabolic 
rate increases, the blood pressure falls, and the smooth 
muscle tone is diminished, it is a so-called vagus pre- 
ponderance rather than a sympathicotonia. 
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of a definite sympathetic defect, the 
“vagus” factor might so far overbalance, 
especially in the cardiac mechanism, that 





Fig I. 


cardiac inhibition might supervene, with 
prompt death. 

It is this problem that I have sought to 
investigate by the metero-analysis of 
the periods when cases of death from 
“status lymphaticus” have been definitely 
determined. 

I have prepared a series of meteoro- 
graphs of which the following is an example 


heavj'^ black line, again with scale at the 
left; the vertical columns below this are 
indicators of relative meteorological in- 
stability, not official, and the small black 
columns below the date line show the 
amount of precipitation, or rainfall. 

The shifting cj’^clonic fronts are of course 
indicated both b}'^ the change in pressure 
and in temperature. A polar “infall” or 
polar “front” would be in evidence on 
June 27 on this small graph, indicated by 
the arrow i (part of the month of June 
precedes JuljO, when cold air, denser and 
drier, suddenly passes o^Tr the country. 
With this the ARS phase, with increase in 
blood pressure, predominates. The cyclonic 
episodes that influence the human organism 
are the interfaces of the gaseous masses, 
i.e. “polar” or “tropical” fronts. With high 
temperature and high humidity the elimi- 
nation of too much carbon dioxide, because 
of the increased respiratory rate, may also 
induce a blood pressure episode. 

1930 

Nineteen cases were examined by me 
during the year 1930, the majority occur- 



Fig. 2. 


and '^on these I have indicated the dates 
when the deaths occurred. 

All of the meteorographs are from the 
same locality as that from which the 
patients are drawn. The top curve is that 
of the average wind velocity in miles per 
hour; black columns indicate the percent- 
age of cloudiness, possible sunshine per- 
centage being the difference. The mean 
daily temperature is indicated by the 
dashed curve, with scale at the left; 
the barographic curve is indicated by the 


ring in the first part of the year and in 
definite groups, a, b and c. 

Group a. ® on January 10. This occurs 
at the time of barometric crest, i.e. at the 
maximal effect of polar air. The reader will 
note the characteristic combination of 
lowered temperature and high barometric 
pressure. 

@ and ® occur on January 16 and 19, 
both with major barometric episodes in 
association with the coldest time of the 
year. 
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0 and 0 occur on Januar}^ 28 and 29 on 
a barometric crest. 

© occurs on the succeeding polar infall. 




on February i. 

Group b. The next group of cases occurs 
with the succeeding cold wave. 

© on March 4. 

© on March 6. 



© occurs in the wake of a severe polar 
episode, but with declining barometric 
pressure, but with case © a transient 
barometric crest is in evidence, although 
the weather is warm. 

© and 0 occur on March I2 and 15. 
These apparently occur in association with 
the major barometric episode of the time, 
© on the polar front, (jo immediately in the 
wake of the barometric crest. 

Group c. (jj occurs on -April 12 with a 
sudden polar infall. 

© on .April i" is to be related to the 
crest of the tropical episode. Unfortunateh’ 
it is impossible from the records to deter- 
mine the e.xact hour of death and therefore 


whether we were dealing with the crest of 
the tropical wave or whether the effective 
factor here was a sudden polar infall. 



@ on Maj" 7 occurs clearh' on a polar 
front. 

@ and ® on August 3 and 18. Here again 
it is impossible to determine from the 
dating of the death in ® whether or not we 
were dealing with the effectiveness of the 
unusualh- hot humid weather, or whether 
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Fig. 6. 


death was caused by the sudden infall of 
polar air. @ occurs clearly with the onset 
of a polar episode. 

Four deaths occur in the autumn and 
these are characteristically grouped at one 
particular period of the year. Of these 
4 deaths, ® and © occurred with the onset 
of a great polar episode at the crest of the 
barometric pressure with low temperatures 
on November 22. 

The next 2 cases (© and % occur 
simultaneously with the onset of the next 
great barometric crest. It must be apparent 
that the relationships of the episodes to 
each other and to the environment are so 
characteristic that further comment hardly 
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case @ we can delinitcly determine that barometric pressure but with relatively 
every case ofdcath occurred at a time when lower temperatures. It probably reflects 




Fig. S. 


the environment demanded great adjust- 
ment on the part of the individual. 


Fig. 10. 

an occluded cyclone. 

© occurs at the time of a polar infall with 
the event indicated by falling temperatures 
and sudden rise in barometric pressure. 

ms 

The only case examined occurred at the 
crest of a polar episode on December 12. 

1934 

During 1934 6 cases were e.xamined. 
Their meteoj'ological associations are indi- 
cated in the following meteorographs. 

@ March 13. This occurs at the time of a 



Fig. 9. 


193 1 polar infall, the barometer beginning to rise 

During this year 2 cases were examined; i^^er the evening of the 12 and reaching a 
© occurs on March 7. This date corre- crest on the 14. The environmental tem- 
sponds to a time of an unusual storm, rain, perature was still relatively high on the 13. 
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@ March 29. Death occurs on a second- death of “status lymphaticus” finds its 
arj' polar infall after the barometric crest logical explanation in death due to a sudden 
of the 28. chemical and endocrine upset of the type 



Fig. II. 
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Fig. 13- 

Figs. II, 12 and 13. Circled arrows indicate thymic deaths; triangles indicate deaths from Addison’s disease. 


Cases (D and @ occur simultaneously at 
the end of a series of minor polar infalls. 
It will be observed that the barometric 
pressure was at a crest. 

@ occurs with a barometric crest on the 
October 23. 

The final case © occurred during the 
course of a series of polar infalls imme- 
diately in the wake of a sharp barometric 
crest which reached its maximum on the 
evening of the December 2. The subject 
died on the December 3. 

In view of the meteorological associations 
here determined, the emphasis that Paltauf 
placed on the fact that an anatomical 
change is not necessarily involved in sudden 


that Petersen has determined as common 
with meterological changes. 

I have already mentioned that no cases 
were examined during 1932. However, I 
have proceeded to examine the association 
of deaths from “status lymphaticus” for 
the year in a different fashion. 

1932 

By courtesj"^ of Dr. Herman Bundesen, 
President of the Chicago Board of Health, 
I have tabulated the 19 cases for the year 
reported on the death certificates as dying 
from “status lymphaticus” and we can 
anatyze the meteorological association by 
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indicating the episodes on the meterology 
for the year. 

It is an episode such as that numbered 
® that makes the meteorological associa- 


Episodes 

Nil mbered 
on Graph 
(Grcled 
Arrows 

Nu mbered) 

Date 

Nu mber 
of 

Deaths* 

Meteorological Status 

1 

Jan 1 5 


Polar. 

2 

20 

1 

A tropical front; barom- 




etcr declining. 

3 

Mar. 4 

1 

A tropical front but dur- 




ing the course of the 




development of a severe 




I cold wave. 

4 

14 

1 

Polar infalL 

5 

26 

1 

Polar front begins. 

6 

Apr, 1 1 

I 

Polar front. 

7 

14-15 

2 

Polar front; barometric 




crest. 

8 

20 

I 

Tropical; precipitation. 

9 

30 

1 

Polar front. 

to : 

May i6 

I 

Unusually sharp polar 




infall. 

11 

June i- 

I 

Polar crest. 

12 1 

July 1 1 

1 

Polar crest. 

13 

10 

I 

Polar; barometric crest. 

14 

Aug, 3 

I 

Polar infall. 

15 

12 

I 

Polar infall. 

i6 

Sept. l8-iq 

2 

End of polar episode with 




sudden tropical front. 

17 

28 

1 

Polar front. 

iS 

Oct, 9 

I 

Polar front. 

ip 

Dec. 16 

I 1 

Polar maximum. 


♦ Material obtained from tlie Chicago Health Department. 


tion most plausible, when in the last one 
hundred days of the year it is the crest of 
the final cold wave which precipitates the 
death of the type that we label as “status 
lymphaticus.” 

While in this series of cases we cannot be 
certain that the diagnosis has been con- 
firmed by autopsy, the meteorological 
associations again clearly indicate that the 
fatal episodes have almost always occurred 
at a time when severe meteorological strain 
involving marked chemical and endocrine 
adjustment must have occurred. 

If this surmise is true then it might seem 
logical that individuals ill from Addison’s 
disease might die at like periods; perhaps 
even on the same dates when death occurs 
from “status lymphaticus.” 

We turn back once more to the curve for 
the year 1932 and on it, it will be noted 
that I have indicated deaths from Addi- 
son’s disease by triangles extending down 


and supplied by a number (1-15). These 
deaths occurred from January 10 to 
December 20. Now we note that this sur- 
mise seems to be born out by the facts. 


DEATHS FROM ADDISON’s DISEASE DURING 1 932* 


Case 1 

Januarj^ 10 

Occurs with a polar episode. 

Case 2 

January 20 

Occurs with a polar episode on 
the same date as thymic 
death (2). 

Case 3 

Januar}' 23 

Occurs with a polar episode. 

Case 4 

February 13 

Occurs with a m.ajor baro- 
metric episode. 

Case 5 

March 4 

Occurs with a major polar 
episode and death occurs at 
the same time as thjnnic 
dc.ath ®. 

Case 6 

March 28 

The same meteorological epi- 
sode that involves thj'inic 
death ®. 

Case 7 

April 3 

A tropical crest, beginning of 
a polar infall. 

Case 8 

May 3 

Polar episode, the same one 
that causes death for thymic 
case ®. 

Case 9 

May 27 

A sharp polar episode. 

Case 10 

June 1 1 

A polar crest. 

Case 1 1 / 

October 4 

A polar crest, beginning of the 
same episode that terminated 
thymic case @. 

Case 12 

November 21 

Polar crest. 

Case 13 

December 3 

Polar infall. 

Case 14 

December 13 

Polar infall. Precedes thymic 
death @ which occurred on 
the succeeding major baro- 
metric crest. 


*This material obtained from The Chicago Health 
Department. 


Insofar as such statistical material is 
unreliable, it will support the theory that 
the death in Addison’s disease also occurs 
when adrenal inadequacy would be mani- 
fest most acutely. The fact that in 3 ^^ of the 
cases in Addison’s disease the death occurs 
with the same meteorological episode that 
causes death in “status lymphaticus,” in 
2 instances with identical days, would but 
strengthen the general thesis. 

CONCLUSIONS 

I. In view of the absence of any macro- 
scopic and microscopic findings to account 
for unexpected death, and in the presence 
of an enlarged thymus and spleen, hyper- 
plasia of the lymph glands with prominent 
Peyer’s patches, associated with hemor- 
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rhage in Payer’s patches and intestinal 
tract, the diagnosis of “status thymico- 
lymphaticus’’ was made. This diagno.sis 
I have employed in the une.vpected deaths, 
particular!}- in infants and children, when 
these cases were referred to the Coroner’s 
ohice, and when an autopsy presented 
evidence indicating thymic death. 

2. Pathologic-anatomic proof for death 
can not always be demonstrated. The 
absolute proof of the cause of death 
might be a functional disturbance asso- 
ciated with altered biochemical changes, 
disturbed pathological-physiological altera- 
tion, or constitutional variability markedly 
disturbed by e.xtrinsic agents such as 
physical and meteorological climaxes. 

Status thymicolymphaticus is a con- 
stitutional type. Sudden death here might 
occur when an unusual meteorological 
situation might require prompt physio- 
logical adjustment. 

3. In view of the meteorological associa- 
tions here determined, the emphasis that 
Paltauf placed on the fact that an anatomi- 
cal change is not necessarily involved in 
sudden death of “status IjTOphaticus” 
finds its logical explanation in death due to 
a sudden chemical and endocrine upset of 
the type that Petersen has determined as 
common with meteorological changes. 

4. In a period of four years there were 
28 deaths in infants and children on whom 
an autopsy was performed and a diagnosis 
of status thymicolymphaticus was made. 
These autopsies were performed on deaths 
referred to the Coroner’s office as “sudden” 
or “unexpected deaths.” In one year, 
1932, the death certificates from the 
Chicago Health Department were investi- 
gated and indicated 19 deaths from “status 
tymphaticus.” 

5. In order to correlate the association of 
the adrenal with the thymus gland in 
reference to “sudden death,” 15 cases of 
Addison’s disease are compared with thy- 
mic deaths for the year 1932 and the 
series of deaths have been charted on 


meteorographs with the dales when deaths 
occurred. 
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DIFFERENTIAL DIAGNOSIS OF HYPERTHYROIDISM* 

John C. McClintock, m.d. 

Assistant in Surgery, AIban3' Medical College 
ALBANY, N. Y. 


T he diagnosis of Grave’s disease in its 
classical fonn can be made almost at 
a glance, but unfortunately hyper- 
thyroidism does not always appear in such 
a startling manner. The toxic manifesta- 
tions of the so-called secondary type of 
hyperthyroidism are frequently dominated 
by only one of the component symptoms. 
The heart symptoms so often overshadow 
the clinical picture that they comprise one 
of the most diflicult problems in the 
diagnosis of thyroid toxicity. This so-called 
secondary form of hj-perthyroidism is that 
which occurs in a preexisting goiter, usually 
an adenoma although it may be in an 
old colloid hypertrophy. The histological 
changes in the gland begin in young adult 
life but evidence of toxicity is delayed 
until middle life when symptoms appear 
insidiously. This deceptive onset, together 
with the predominant cardiac manifesta- 
tions, causes treatment to be gi\'en for the 
heart alone with resultant delay in the cure 
of the underlying disease. 

In cardiac cases that fail to respond 
adequately to sound medical management, 
hyperthyroidism should be suspected. Digi- 
talis alone will not influence materially the 
tachycardia and palpitation so common to 
hearts affected by thyroid toxicity. The 
patient may seek relief when rapidity of the 
rate or rapidity and irregularity of the beat 
are the only symptoms, but sometimes help 
is not sought until decompensation is 
present. Persistent tach3^cardia without 
obvious cause and especiall}’- when asso- 
ciated with auricular fibrillation, demands 
that liN^perthjTOidism be ruled out. 

The clinical histor^^ pHj'S an extremelj^ 
important part in the recognition of 
“masked In-perthNu-oidism.”^ Careful ques- 
tioning, is necessarj'^ usuallj'^ to reveal the 


sjunptoms hidden b}'^ the pronounced heart 
complaints. The patient is found to be 
aware of an increased nervousness with 
emotional instabilit}^ the body warmth 
is noticeabl}’^ increased, frequentl}'^ with 
hj'perhidrosis and hot weather is tolerated 
poorpR Fatigueabilitj’^ and weakness are 
universal complaints. The food intake is as 
good or better than the previous average 
and 3'et is accompanied b}' a loss of weight. 
These two factors are ver}"- reliable findings 
because with increased metabolism, bod}^ 
tissue must be utilized with consequent 
weight loss, or the food intake must be 
increased to meet the greater demand. 
While it is possible for the food intake to 
be sufficient to prevent loss of weight, it is 
usuall}'' a combination of the two that is 
found. The association of a weight loss with 
a large food intake is seen only in h^’^per- 
thj'roidism and diabetes mellitus;- the 
latter disease being eas}’’ to identify b.)* 
proper blood and urine studies. 

Phjfsical findings are not so striking as 
those seen in exophthalmic goiter. Lid-lag, 
lack of convergence and absence of fore- 
head wrinkling on looking up are common 
but exophthalmos is rare. The skin is warm 
and moist; the outstretched fingers present 
a line tremor. Except for the rapid rate and 
the pulse deficit, if present, the heart shows 
little change. Slight hj'-pertroph^'^ nia}’^ be 
detected .but marked enlargement and 
organic murmurs are absent in the heart of 
h^'perth^'roidism. The tach^'^cardia is per- 
sistent, even during bed rest. Careful 
palpation of the neck reveals the pres- 
ence and character of the thj’^roid 
patholog3R 

The following illustrative case reveals 
how these diagnostic historical and ph3'^sical 
findings ma3'‘ be misinterpreted: 
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Case 1. Miss L., aged fifty-six years, was 
admitted to the Albany Hospital on September 
25, 1935. Her present illness followed the physi- 
eal and emotional strain of caring for a member 
of her family during a long cardiac illness termi- 
nated by sudden death. 

In January, 1935, she experienced an attack 
of substernal oppression, associated with orth- 
opnea, which she described as “breathing in' a 
thick fog.” This distress lasted but a few hours 
and has recurred on two occasions. From the 
onset tachycardia and palpitation have been 
present, made worse by exertion and more 
noticeable on lying down. Irregularity of the 
heart beat was noted. There was no other chest 
pain and no symptoms to suggest decompensa- 
tion. On more careful questioning she admits 
increasing nervousness, irritability and emo- 
tional instability since December, 1934. Weak- 
ness of increasing severity has been present. 
There was no loss of weight but the appetite 
had been exceptionally good and the food intake 
large in amount. 

A diagnosis of heart disease was made in 
January and digitalis was given. Although 
attention was directed to a goiter which had 
been present for eight years, medical advice in 
two instances assured her it was not responsible 
for her illness. The third medical opinion con- 
sidered hyperthyroidism as the etiological agent 
of her complaints and prescribed iodine with 
benefit to the patient, who then delayed further 
treatment until coming to Albany this fall. 

On examination the thyroid was found to be 
enlarged by bilateral, hen’s egg-sized adeno- 
mata. The heart was not enlarged but a rapid 
rate with a total irregularity of the pulse was 
present. The apex rate was 140 and that at 
the wrist 120. The blood pressure was 150/90. 
The skin was warm and moist and there was a 
fine tremor to the outstretched fingers. The 
balance of the physical examination was with- 
out bearing on the present illness and labora- 
tory studies of the blood and urine revealed 
no unusual pathologj^ 

Digitalis and Lugol’s solution were given 
and when the maximum benefit had been 
obtained, a subtotal thyroidectomy was done. 
The thyroid gland was found to be almost 
entirely replaced by multiple adenomata. The 
pathologist reported multiple adenomata of 
the thjnroid gland whieh showed areas of 
hemorrhage and edema. From the sections 
studied a histological diagnosis of overactivhy 
could not be made. 


The patient, however, showed very definitely 
that toxicity had been present, for post- 
operatively the pulse, after the immediate rise, 
fell to normal levels. Auricular fibrillation was 
still present but so markedly reduced in severity 
that on the nurses record the apical and radial 
rates were charted on many occasions as being 
the same. Subjectively the patient noted com- 
plete relief from her symptoms. 

In the cardiac group, then, the problem 
is primarily one of accurate recognition 
which is dependent upon a careful history 
and physical examination for its successful 
solution. 

The neuroses present a problem in which 
the difficulties encountered are more truly 
those of differentiation. Although many 
forms of neurosis may mislead the ex- 
aminer, it is more commonlj’^ that group 
of 3'oung adults suffering from cardio- 
vascular neurosis. This condition, also 
known as disordered action of the heart, 
neurocirculatory asthenia, effort syndrome 
and soldier’s heart, may imitate hyper- 
thyroidism with great fidelit3\ 

Cardiovascular neurosis occurs in per- 
sons having a constitutional weakness that 
tends to be familial. The onset of st'^mptoms 
of this entity is vague as contrasted with 
the rather definite beginning of hyper- 
thyroidism. Symptoms for which no organic 
change can be demonstrated are common. 
These patients are usuall}'" mentally de- 
pressed, have little ambition but may 
still accomplish a great deal of work. 
Mayfield^ aptly expresses this state as one 
of chronic fatigue. Hyperthyroidism, on 
the other hand, predisposes to optimism; 
work is begun with enthusiasm but a 
genuine weakness soon causes the indi- 
vidual to stop. With cardiac neurosis the 
patient may or may not show weight 
change but the appetite is almost always 
poor. Tachycardia is common to both, but 
in the patient with the neurosis the heart 
rate is extremel3" variable. An important 
point in the diagnosis of this condition is 
a drop in the pulse rate from 120 or more, 
to normal following a few hours of bed rest. 

Objectivelj^ and subjectivelj’^, cardiac 
neurosis presents cold, moist hands and 
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feet. Hurxthal'' feels that the presence of 
this finding is snflicient evidence to al- 
most immediately exclude hyperthyroid- 
ism. Likewise, this writer always doubts 
the existence of hyperthyroidism in a 
patient complaining of cold hands and feet, 
especially when acrocyanosis and mottling 
are also present. ^^dIen noted, the tremor of 
the outstretched fingers in cardiac neurosis 
is coarse. Typical eye signs of goiter are 
absent from the findings of this disease. 

When subjected to the determination of 
basal metabolism, a neurocirculatory as- 
thenic will usually show a hio-Ji metabolic 
level on the first test. This unfortunate fact 
has been responsible for much unnecessary 
surgery. Repeated observations are impera- 
tive if the actual basal metabolic level is to 
be determined. 

Case ii. Mr. S., aged twenty-three years, 
who was admitted to the Albany Hospital on 
Sept. 9, 1934, is representative of the cardio- 
vascular neurosis group. He stated that for 
the past three months he had experienced at- 
tacks of tachycardia and palpitation. Slight 
dyspnea was noted on exertion. During the 
present illness increasing weakness and fatigue 
had forced him to stop work. A tremor liad 
been present from childhood but during the 
past six months had increased greatly in 
severity. The appetite had been poor but no 
significant weight change occurred. A metabolic 
rate taken in another city was reported as 
plus 34 per cent and because of this thy- 
roidectomy had been advised. 

Examination failed to reveal any eye signs 
of goiter. The thyroid gland was entirely 
normal to palpation. The heart was of normal 
size and position, the rhythm regular and the 
rate 100. There was a coarse, irregular tremor 
of the hands, which were cold and moist. The 
balance of the clinical and laboratory e.xamina- 
tion was negative including the Wassermann 
report. Metabolism determinations on two 
successive mornings were plus 18.4 per cent 
and plus 5.9 per cent. 

The patient was discharged without opera- 
tion and has impro^•ed with the general hygienic 
measures employed to combat his disease. 

The importance of the determination of 
the metabolic rate has been greatly over- 


emphasized in the diagnosis of hyper- 
thjTOidism. As just shown in the last case, 
an unfortunate surgical experience might 
result from too great dependence on a test 
that, at most, is only one point to be con- 
sidered in the diagnosis. The true basal 
metabolic rate is seldom obtained by onty 
one determination, and a metabolic rate 
tliat declines to normal levels on successive 
days almost entirely rules out hyper- 
thyroidism.-'' No test, least of all one in 
which the opportunity for error is so great, 
can supplant careful evaluation of the 
clinical historv and findings. It is the 
opinion of the writer that fewer mistakes 
will be made and much less needless 
surgery performed if the diagnosis of 
hyperthyroidism be made entirely without 
the aid of a metabolic rate determination. 

Other instances of the fallacy of depend- 
ence on the metabolism test for diagnosis, 
are found in the group of non-toxic nodular 
goiters whose obvious size and patholog}'- 
make operation necessary and yet, when 
the metabolic rate is determined it may be 
as low as minus 20 per cent. Still another 
group have actual hyperthyroidism wfith a 
normal metabolic rate.® In such a patient 
reliance must be upon clinical judgement 
in order to determine the course of action. 
This is well illustrated in the case of: 

Case hi. Mrs. B., aged forty-five j’-ears, 
who was admitted to the Albain’ Hospital on 
September 24, 1933. The history revealed 
frontal headaches of daily occurrence and in- 
creasing prominence of the eyes for two months; 
choking sensations in the neck and dj'-spnea 
for six months; nervousness and restlessness 
for one year. A good appetite had prevented 
weight loss. 

On examinatioir hyperhidrosis was noted. 
Exophthalmos, though moderate, was obvious 
and with it the other classical eye signs of 
goiter were noted in mild degree. Satisfactory 
palpation of the thyroid gland was impossible 
due to a thick, short neck. Her blood pressure 
was 1 1 8/ 78. The pulse rate was no. Metabolism 
tests were as follows: on September 25, minus 
12.5 per cent; on September 26, minus 12 per 
cent; and on September 30, minus 13 per cent. 
The pulse rate declined to 90 under the usual 
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APPARATUS FOR TREATMENT OF FRACTURED 

OS GALOIS* 

Victor Garabba, m.d., f.a.c.s. 


NEW 

S INCE the incidence of fracture of the 
os calcis is small when compared to 
those of other bones, the percentage 
requiring radical surgical intervention is 
proportionate. This observation is based 
on the fact that the majority of fractures 
of the os calcis are simple fissure fractures 
without much displacement. However, 
when there is a badly displaced simple or 
comminuted fracture of the os calcis it 
becomes a serious, social, economic and 
compensation problem. 

Stimson' in a review of the literature on 
fractures for 1933 and 1934, summarizes 
the status of the management of fractures 
of the os calcis. 

Fractures of the os calcis present an ex- 
tremely interesting problem. They have a 
notoriously poor prognosis because of the 
persistent pain on weight-bearing, and various 
means have been devised in an attempt to 
improve the results. There are two main 
schools. One believes in the closed method 
advocated by Bochicr in which wires are 
inserted in the posterior part of the os calcis 
and in the tibia with a force pulling them apart 
to correct the deformity (Schindcr, Forrester, 
Stewart, Hope Qirlton). The other favors 
immediate open reduction, recommending for 
fractures with downward crushing of only the 
articular surface a simple elevation of the 
surface with chip-graft supports (Lenormant, 
Sorrel), and for complete fractures through the 
body with upward angulation a wide exposure 
with reduction and osteosynthesis of some form 
with or without tenotomy of the Achilles 
tendon (Wertheimer, Secor and Mutricy, 
Gregoire and Couvelaire, Denny, Leriche). It 
is difficult to evaluate the two methods as each 
is advocated by men of great experience. 

* Stimson, Bardaua B. A Review of the 1 933-1934 
Liter.iture of Fmetures. Siirg. G^nicc. and Ohsl., 62 
(Jan.) 1936. 


YORK 

The purpose of this paper is to describe 
a simple apparatus for reduction of frac- 
ture of the os calcis and to illustrate its 
efficacy in 6 cases of badly comminuted 
and displaced fractures. No attempt is 
being made to review the literature or to 
make comparisons with other forms of 
treatment. 

This is a preliminary report; the final 
evaluation of treatment by the apparatus 
must come after several j^ears of use by 
those interested in this problem. 

APPARATUS 

Basically, the apparatus is a simple 
device for reducing fracture of the os calcis 
and maintaining the reduction and consists 
of a universal fitting central bar. Fig. ib 
which fits in the concavity formed b}^ a 
plaster boot applied with the foot at right 
angle and w'ith internal rotation. The 
straps, A and c allow fixation of the 
central bar to the plaster boot at the foot 
and calf regions. The brace, f, is affixed to 
the central bar, b. This member strength- 
ens the central bar and forms the support 
for the traction screw', c. The stirrup, J, 
has its fulcrum at n and allow'S the motion 
of the stirrup through arcs l and m. The 
screw, c, operates through the swnvel joint, 
D, w'hich is attached to the central bar of 
the stirrup, so that rotation of the screw', 
c, allow's anterior and posterior motion of 
the stirrup w'ith great force through arcs 
L and M for a distance of 10 cm. The arms 
of the stirrups, J, are constructed so that 
they can be elongated for 5 cm. by rotation 
of the screw's, e. At the ends of the stirrup 
arms, J is an adjustable clamp, p, w'hich 
grasps and fixes the Steinman pin to the 
arms of the stirrup. 


From New York University College of Medicine and 3rd Surgical Division Bellevue Hospital, Arthur M. 
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Figure ia is a side view of the apparatus 
as it is set for application to the foot over 
the plaster boot. The stirrup is rotated as 



Fig. ia. Apparatus set for application to the patient. 
Traction stirrup (j) rotated posteriorly and shortened 
as much as possible. 

Fig. IB. (a and c) Straps for fi.xing apparatus to leg, 
ankle and foot over the cast, (b) Universal fitting 
curved bar, (c) Screw fixed to apex of stirrup at 
swivel joint (d) rotates stirrup (j) from position n to 
3 . (e) Screws affixed on jointed stirrups (j) which 
lengthen and shorten them, (f) Brace for curved bar 
(b) and support for screw (c). (n) Fulcrum for rota- 
tion of traction stirrup, (l) Range of motion of 
stirrup when shortened, (.m) Range of motion of 
stirrups when lengthned. (k) Range of lengthening 
of stirrups (j). (p) Adjustable clamps for fixing 
stirrup to Steinman Pin. 

far backward or upward as possible, thus 
placing it at right angles to the concavity of 
the central bar. The stirrup arms, J are 
shortened through operation of the screws, 
E, enough to allow the stirrup arms to 
grasp the ends of the Steinman pin by 
clamps, p. Figure 2a is a front view of the 
apparatus with the stirrup arms fully 
lengthened and the stirrups anteriorly 
rotated to the fullest extent. Figure 2 b 
shows the apparatus as it appears when 
applied to a patient. 

APPLICATION OF APPARATUS 

Under spinal anesthesia and sterile 
precautions, a Steinman pin, six inches 
long and which can be unscrewed in the 
center, is passed through the os calcis at a 
point I to 2 cm. below the attachment of 
the tendo-achilles. 


In the first 3 cases to be described, 
tenotomy of the tendo-achilles was not 
performed, but was done in the second 

Fig. 2 a. 



Fig. 2b. 

Fig. 2a. Front view of apparatus with stirrups fully 
lengthened and fully rotated forward. 

Fig. 2b. Apparatus applied for reduction of fracture 
of os calcis. 

group of 3 cases. While not absolutely 
essential, tenotomy is highly recommended 
as it prevents an}' slight displacement 
caused by the pull of the tendo-achilles 
when the apparatus is removed. 

Sterile dressings are applied to the points 
of entrance and exit of the Steinman pin 
and to the operatix'e wound through which 
the tenotomy was performed. 

A plaster boot is then applied to the 
affected side including the foot and leg 
below the knee joint, with the foot at right 
angles and adduction but allowing the heel 
to remain outside the cast. This fixation 
of the foot allows any traction applied to 
the os calcis to act on that bone without 
movement of any other part of the foot or 
ankle. When the plaster boot is thoroughly 
hardened and dried, the apparatus is 
strapped onto the foot and leg as shown 
in Figure 2b, the adjustable clamps at the 
end of the stirrup grasping the Steinman 
pin on either side. The points of the pin 
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are covered with corks for protection to occurred to either side, simple over- 
the patient, nurses, tearing of bed linen, lengthening of one of the stirrup arms will 
etc. correct this deformit}^ An .v-ray plate is 



Fig. 3A. C.nse i. H. M. FMCturc riglit os c.ilcis before Fig. 311. A'-ray film of reduction obtained after removal 
reduction. of apparatus. 


The screws, e, are next operated to 
lengthen the stirrup arms backward. The 
lengthening is continued until all impaction 
is broken and the widening of the body of 
the os calcis is properly reduced to normal. 
The screw, c is then operated to rotate the 


taken immediately and further adjust- 
ments are made until the fragments are in 
perfect alinement. 

The apparatus is made of duraluminum 
and weighs less than one pound. The force 
through which the screws are operated is 



Fig. 4a. C.ise ii. A’-r.iy plate July 0, 1035, fracture left os 
calcis. 

Stirrup arms through arc l and M. (Fig. ib) 
which rotates the fragments downward 
and forward. This represents the exact 
opposite force which caused the fracture, 
namely, upward and backward. In the 
event that tilting of the fragments has 



Fig. 4B. A'-r.ay plate August 30, 1935, reduction 
obtained at discharge. 

tremendous and readily reduces the frac- 
ture. The apparatus can be removed imme- 
diately after reduction and the plaster boot 
completed to incorporate the Steinman pin 
in the exact position of reduction by the 
apparatus. The plaster surrounding the pin 
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holds the proper alinement of the frag- There is a small amount of swelling and ecchy- 
ments. This can readily be followed when mosis of the heel and ankle of the right lower 
previous tenotom}'- of the tendo-achilles extremity with no gross deformity with crepi- 



Fig. 5a. Fracture of the left os calcis before reduction. Fig. 5B. Result obtained on discharge of patient. 


has been performed. In two to six weeks the 
pin is removed by unscrewing it at its 
center and each portion pulled out to the 
right and left, not endangering the surgical 
sterility of the pin wound. 

The apparatus may be allowed to remain 
in place one, two or three weeks and then 
removed and the plaster boot completed 
o^"er the pin. When x-ray pictures reveal 
the proper holding of the fragments by the 
plaster boot, the pin is removed as de- 
scribed. This is the procedure used in the 
following cases. Immobilization is main- 
tained for eight weeks. 

CASE REPORTS 

Case i. H. H. was admitted to Bellevue 
Hospital on June 16, 1935, with a history of 
haying fallen from one roof to another at a 
height of thirty feet. He had extreme pain in 
liis left thigh just above the knee, with de- 
formity of the leg and was unable to arise and 
bear weight. The patient also suffered severe 
pain in his right foot just below the ankle with 
some swelling of the heel. 

On physical examination there is deformity 
at the lower third of the left thigh with widen- 
ing of the area just above the knee. The patient 
can mo\-c his hip but riot his knee. Palpation 
reveals two fragments, crepitation, overriding 
of the upper fragment, false point of motion 
and swelling in the lower third of the femur. 


tus and e.vtreme tenderness in the os calcis. 
The rest of the ph3"sicai examination is nega- 
tive. Laboratory' data are all negative. A'-ray 
film showed a comminuted fracture of the 
right os calcis and the lower extremity of the 
left femur with backward and outward dis- 
placement of the lateral condyle. 

Course. On July 19, 1935, under spinal 
anesthesia, a Stein man pin was inserted 
through the right os calcis, i cm. below the 
attachment of the tendo-achiiles. Sterile dress- 
ings were applied to the points of exit and 
entrance of the Steinman pin and a plaster 
boot applied to the foot, ankle and leg, allowing 
the entire heel to remain outside. The appara- 
tus was strapped on the leg over the plaster 
boot, as shown in Figure 2 b, and reduction 
was performed as previously described. 

August 25, the plaster boot and pin were 
removed and phy'siotherapy instituted. Bj' 
the time of discharge, September 10, the 
patient was able to use the leg and foot without 
pain and could bear weight with great comfort. 

Figure 3.\ illustrates the .v-ray appearance 
of the fracture before reduction, and Figure 3B 
the result obtained on discharge of the patient. 

Cases ii axd hi. A. G. was admitted to 
Bellevue Hospital on JuK' 9, 1935, with a past 
historj' of long alcoholism and many' previous 
injuries. On July' 2, he had received a fracture 
of the jaw. The patient states he was being 
pursued by' several individuals (hallucination?) 
and jumped two stories landing on both feet 
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and was unable to arise. He was acutely after the accident, the posterior moulded 
intoxicvated at the time. splints were removed and on August 31 the 

On admission, a physical examination re- patient was allowed up on crutches. 



Fio. 6 . Upper left to riglit; (i) Fracture of os calcis before reduction. (2) Result obtained on discharge of patient. 
Lower left to rigiu: (i) Impaction before reduction. (2) Reduction of impaction witii pin in place. 


vcaled an acutely intoxicated, well nourished, 
twenty-seven year old white male. Positive 
findings were the bilateral fracture of the os 
calcis and fracture of the jaw. 

On July II, under spinal anesthesia, a 
Steinman pin was put through the left os calcis, 
2 cm. below the insertion of the tendo-achilles; a 
plaster boot was applied, and the Reduction 
Apparatus was strapped in place. Postreduc- 
tion .Y-ray pictures showed excellent reduction. 
The same night, during an hallucinatory epi- 
sode, the patient removed the appliance. It 
was reapplied, re-.v-rayed and again good 
position was reported. 

On July 18, the apparatus was removed 
from the left heel. An x-ray film showed no 
change in position. The plaster boot was kept 
on, the heels being covered with plaster after 
removing the Steinman pin. 

On July 15, the apparatus was placed on the 
right heel and remo^•ed on August S. This 
time tlie Steinman pin was left in the heel for 
traction and the area was covered with plaster. 
On August 16 the pin was removed. 

. On August 20, the circular casts were re- 
moved from both -legs and posterior moulded 
splints were applied. On August 28, 51 days 


During his hospital stay, the patient com- 
plained early of much pain in both heels and 
feet; towards the latter part of his course, 
only of heel pain at night. On September 4, he 
was up and about on crutches and could place 
weight on both heels with only slight local 
pain. He is being treated in the Phj^siotherapy 
Department and promises to return regularly 
after being discharged. 

Figure 4A shows .v-ray picture of the fracture 
of the left os calcis before reduction, and 
Figure 4B the reduction obtained on discharge 
of the patient. 

Case iv. S. L., aged fifty-four years, gave 
a history of stepping off a curbstone, twisting 
his left foot and sustaining an injury to his 
left os calcis. AT-ray picture revealed a com- 
minuted fracture of the posterior segment of 
the left os calcis with some upward displace- 
ment of the upper fragments. Under spinal 
anesthesia, October 30, the left tendo-achilles 
was divided and a Steinman pin introduced 
according to the foregoing description. A 
plaster boot was applied and the apparatus 
strapped on and reduction affected. All 
laboratory data, pre- and postoperatively, 
were negative. Postreduction .x-ray films showed 
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approximation of the fragments and correction apparatus applied over a plaster boot. Port- 
of the widening in the anteroposterior view, operative check-up plates revealed a satis- 
The apparatus was removed November lO, factory position of the fragments with proper 



Fig. Upper left to right; Fracture before reduction; fracture reduced and apparatus in situ; result obtained on 
discliarge of patient, 50 per cent loss of reduction, patient removing pin and apparatus ten days postrcduction. 
Lower left to right: impaction of body of os cafeis before reduction; impaction corrected. 


the Stcinman pin being left in place and the 
plaster boot completed over the pin and heel. 
The pin was withdrawn November 18, and 
final plates showed the os calcis fragments to be 
in good position. 

Figure 5 a represents -v-ray picture before 
the reduction, and Figure fB, result obtained 
on discharge, eight weeks after application of 
apparatus. On January 15, 1936, the patient 
reported to the Return Clinic and had no 
complaints. 

Case v. J. B. aged forty-nine years, was 
admitted to Harlem Hospital after a fail from 
a first story window. He sustained a Pott’s 
fracture in left ankle and a fracture of the os 
calcis in the right foot. The patient was trans- 
ferred to Bellevue Hospital on November 3, 
193,. As the patient was psychopathic and 
unmanageable, an attempt at reduction was 
not made until November 13. Prereduction 
.v-ray jdate showed a comminuted fracture of 
the right 05 calcis with upward displacement 
of the posterior fragment. .All laboratory data 
were negative otheiovisc. On November 13, 
under spinal anesthesia, tenotomy of the tendo- 
achilii-s was performed, a Steinman pin intro- 
duced in the usual nay and the reduction 


reduction of the lateral impaction. On Novem- 
ber 26, the apparatus was removed and a boot 
completed around the Steinman pin and heel. 
On December 3, the Steinman pin was removed 
and A'-ray plates showed a proper maittenance 
of the postreduction position. The cast was 
removed Januarj' 15, 1936 and phj'siotherapj' 
instituted. While the patient could bear weight 
upon the removal of the cast, the final evalua- 
tion of the case cannot be made for several 
months. 

Figure 6. Upper left to right; (i) Frac- 
ture of os calcis before reduction: (2) Result 
obtained on discharge of patient. 

Lower left to right: (i) Impaction before 
reduction. (2) Reduction of impaction with 
pin in place. 

Case VI, S. S., aged fifty-fn'c j-ears, 'yas 
admitted on December 14, 1935, after having 
jumped from a front story window. On admis- 
sion there was clinical evidence of a fractured 
left os calcis but v-rays could not be taken 
until December 18, 1935, 'patient being un- 
manageably psychotic. A'-ray plate (Fig- /) 
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showed a comminuted fracture of the os calcis 
with complete loss of tarsal arch. On December 
26, the apparatus was applied in the usual way 
combined witli tenotomy of the tendo-acliilles. 
Postreduction .v-raj-s showed good alinement 
of the fragments. On January 6, 1936, ten days 
postreduction, the patient being ps^’^chotic, 
took the apparatus apart and withdrew the 
Steinman pin himself. As a result, our efforts 
were defeated in that we were forced to com- 
plete the boot with some flattening of the 
arch. The patient was ordered discharged on 
crutches, on January 9. Final .v-ray plates 
showed good alinement of the fragments in the 
uteroposterior view with some flattening of the 
arch of the os calcis in the lateral view. This 
case emphasizes the extreme care necessary in 
the management of this condition. On Febru- 
arj" 8, 1936, a report from the State Hospital 
reveals that patient is bearing weight on the 
cast without symptoms. 

Figure 7. Upper left to right: (i) Frac- 
ture before reduction. (2) Fracture reduced 


and apparatus in situ. (3) Result obtained 
on discharge of the patient. 

Lower left to right: (i) Impaction of os 
calcis before reduction. (2) Impaction 
corrected. 

CONCLUSION 

1. An apparatus is described to reduce 
fractures of the os calcis. 

2. Onh' the very severe and badly dis- 
placed fractures of the os calcis have been 
chosen to determine the elTicacy of the 
apparatus. 

3. In this preliminary report of 6 cases, 
the apparatus readily reduced the fractures 
and on discharge of the improved patients, 
the -v-ray findings and clinical course were 
satisfactory. 

4. The final evaluation of these cases, or 
the ultimate value of the apparatus must 
come from several }'ears of use and 
observation. 
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N O one ran discuss the sudden 
arterial occlusions of the c.vtrctnities 
without referrinfr to the funda- 
mental monograph of Einar Key published 
in 1929.' A more recent excellent collective 
review has been given by Merman Pearsc, 
Jr. in 1933, who brought the number of 
reported eases of peripheral embolism up 
to 296.- These collective statistics arc of 
great importance as the individual surgeon 
has hardly ever seen or reported more than 
a few cases, not exceeding 15 in one series. 
There arc several reasons for the infre- 
quency with which the individual meets 
this serious complication. 

In the first place, embolism into arteries 
of the extremities is not as frequent as 
compared with embolism in other organs. 
Thus BulP found in 6140 autopsies 301 
emboli in 189 patients (Table i). From his 
careful work it appears that embolism into 
peripheral arteries is one of the least 
frequent, embolism into lungs, kidney, 
spleen and brain heading the list. 

Tahle I 

PEUCENTAGE OF EMBOLISM IN 614O Al'TOl’SlES* 


Site of Embolism 

No. of 
Cases 

Per Cent 

Lungs 

74 

60 

32 

15 

6 

1.8 

Kidney 

Spleen 

Brain 

1 

Extremities 

Intestines 

0.24 

Liver 


0.016 




* Bull. Beitr. z. Cliir. 125: 519, 1922. 


There is another important lesson to 
be learned from the statistics of Einar Key, 


Pcar.se and others, namely, liiat the over- 
whelming majority of embolisms treated 
with or without cmbolcclomy were reported 
from the Scandinavian countries, chiefiy 
Sweden, due to tlic recognition by Swedish 
physicians of the great importance of early 
treatment. Perhaps the great distances and 
relative paucity of well trained surgical 
residents in some of our big cities contribute 
to the fact that peripheral arterial occlusion 
is -SO often ignored or simply accepted as 
the inevitable forerunner of gangrene and 
amputation. 

Very instructive is the source of embo- 
lism, as reported by Pearsc (Table n). The 

Table 11 

Tin: SOIBCE OF PiatlPlIEKAL EMBOLI IN 29 ^ CASES 


Heart disease 

Per Cent 
69.2 

Postoperative states. 

... . 13 

Infection and trauma 

2.1 

Arteriosclerosis 

.... 2.1 

Aneiirvsm 

1.8 

Aiiortion and delivery 

1.8 

-Miscellaneous 

.... 2.8 

Phlebitis 

0.3 


* Pearsc. Ann. Surt;. 98: 17, 1033. 

main source of emboli to the peripheral 
arteries is the left heart, less frequently the 
aorta; the pulmonary veins need hardly be 
considered. Mitral stenosis and myocardial 
thrombi are the most frequent heart 
lesions. A group of arterial thromboses 
occur after operations, infectious diseases, 
and in aneurysms from where they may 
easily be thrust farther into the periphery 
of the arterial tree. Thus a brachial 
embolism after thjToidectomy or a femoral 
embolism after an abdominal operation has 
its source in an arterial thrombus in the 
surgical field, which grows by apposition 
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to the bifurcation of the main vessel and 
from here is thrown into the periphery. 
Arteriosclerotic plaques of the aorta ma}* 
also be the source of peripheral emboli. 

The embolus almost invariably gets 
stuck at the major bifurcation of the 
peripheral arteries where the lumen of the 
vessel suddenly decreases. The following 
combined diagram (Fig. i) has been pre- 
pared on the basis of the work of Pearse,- 
Petitpierre'* and Heidrich,-’ calculated in 
percentages. The axillary and brachial 
arteries on the upper extremity, the aorta 
and common iliac on the trunk, and the 
femoral and popliteal arteries on the lower 
extremity are the most frequent sites of 
embolism. It is very instructive to compare 
the frequenc}- of the site of embolism with 
the danger of gangrene from a simple 
ligature at the same site.“ It is of course 
well realized that these latter figures cannot 
be compared with the results of an embolic 
obstruction because the latter endangers 
collateral circulation to a greater degree. 
Nevertheless, they serve as a rough indica- 
tion of the danger of gangrene and may 
thus permit or contraindicate expectant 
treatment. For example, in the case of 
brachial embolism which occurs in approxi- 
mately 12 per cent of peripheral arterial 
emboli, the danger of gangrene from simple 
occlusion is small, being only 3.13 per cent. 
Thus active surgical measures will not 
often be necessary, and if performed, the 
success may not always be due to the 
embolectomy. On the other hand an 
embolus of the common iliac or femoral 
artery is followed by such serious circula- 
tory difliculties that an embolectomy 
should be considered much more readily. 
It may be of help to every surgeon con- 
sidering embolectomy to have such a chart 
before him which, with other factors to be 
discussed presently, would aid him in 
frequently diflicult decisions. 

The diagnosis of peripheral arterial 
embolism has been said to be easy. The 
classic description is that of a sudden 
excruciating pain at the site of the embolus 
in a patient suffering from heart disease: 


simultaneously the affected extremity be- 
comes paralyzed, cold and pale, the pulses 
disappear, and in a few hours the skin 



Fig. I. Diagram of peripheral arterial emboli at typical 
sites. Tlie first figure indic.'ites the incidence of emboli 
in percentages calculated from the collective statis- 
tics of Pcarse.- The underlined figures represent the 
percentage of gangrene following a ligature of the 
artery at the same site, based on the collective review 
of Heidrich.* 

becomes mottled with a bluish hue, later 
showing definite cyanosis. On the fingers 
and toes, or sometimes over prominent 
bones such as the tibial margins, dark 
blisters appear which may open and from 
which the gangrene spreads, although 
I have seen a complete restoration of 
cutaneous circulation even at this stage. 
The pain of this acute ischemia is excruciat- 
ing and often unrelieved by large doses of 
morphine. 
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As a contrast, arterial thrombosis comes 
on gradually. There is good evidence of 
preexisting peripheral arterial lesions such 
as arteriosclerosis or Buerger’s disease. 
There is no obvious source of embolism in 
the heart or in a surgical field. 

It has been m}^ experience with 27 cases 
of sudden arterial thrombosis and 10 cases 
of arterial embolism, that the differential 
diagnosis between these two types of 
arterial occlusion is often clearcut, some- 
times difficult, and occasionally impossible. 
It has been noticed by several observers 
that arterial embolism may have premoni- 
tory symptoms, that days or weeks before 
the sudden fulminating vascular occlusion, 
numbness, coldness or tingling may appear. 
These are preliminary’^ showers of the 
central clot which is about to break loose. 
On the other hand arterial thrombosis has 
been observed in patients in whom such a 
sudden occlusion was the first indication 
of a widespread arterial disease. In 2 pa- 
tients suffering from multiple segmental 
occlusions, a popliteal thrombosis was the 
first clinical symptom of Buerger’s disease 
and could have readily been mistaken 
for embolism. Furthermore, diabetes and 
arteriosclerosis, which often lead to periph- 
eral vascular disease with Initial periods of 
acute thrombosis, may also lead to mural 
changes in the heart and to peripheral 
emboli from such a central source. 

Acute vessel spasm following trauma, 
the so-called traumatic segmental vessel 
spasm, may be mistaken for an organic 
occlusion. The literature has been summar- 
ized and two instructive personal observa- 
tions were reported by Montgomery and 
Ireland,® thus bringing the number of 
reported cases to 46. The authors explored 
the artery in both instances and found it 
free from clots but maximally contracted. 

An acute vessel spasm accompanying a 
thrombophlebitis or lymphangitis may’ be 
mistaken for peripheral embolism. I have 
seen 2 cases, both of which were diagnosed 
as peripheral embolism and were found on 
careful examination to be deep venous 
thromboses. In the first case, that of a 


phy’sician, a competent surgeon diagnosed 
an arterial embolism and was ready’ to 
apply’ a negative pressure apparatus; in the 
other, the initial venous thrombosis was 
massaged by’ an osteopath who managed 
to produce an arterial thrombosis in the 
popliteal artery’. Such secondary’ arterial 
thromboses following a periphlebitis and 
ly’mphangitis around the thrombosed vein 
are rare, but may’ occur spontaneously’. The 
arterial thrombosis is the result of a direct 
spread of inflammation within the common 
sheath. 

The difficulty’ in differentiating arterial 
thrombosis from embolism is further in- 
creased by’ the fact that even surgical 
exposure, arteriotomy’ and a histologic 
section of the involved vessel may’ not 
clarify’ the picture. Thus an embolus may’ 
very’ quickly’ produce a secondary’ thrombo- 
sis both proximally’ and distally’ from the 
original plug. Furthermore, an embolus 
seriously’ interferes w’ith the nutrition of 
the intima and creates a reaction of the 
vessel wall, which may’ be hard to dis- 
tinguish from that of an arterial thrombo- 
sis. Even a postmortem examination may’ 
leave the problem unsolved, as a small 
auricular thrombus breaking loose and 
leaving a small rough surface on the 
lining of the auricle may' be and has 
been overlooked. 

In Table iii my’ experience with acute 
arterial occlusions has been summarized. 


Table hi 

DIAGNOSIS OF 39 CASES OF ACUTE ARTERIAL OCCLUSION 


Embolism 

1 

1 Thrombosis 

1 

Endocarditis 

1 

Buerger’s disease 

9 



8 



3 



3 


1 Posttraumatic 

3 


1 Postphlebitie 

I 


Unelassitied 



10 

29 


In this group there are 2 cases erroneously’ 
diagnosed as embolism and proved to be 
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thromboses: one was a forty-two-year old 
woman, who was under treatment for 
multiple sclerosis, in rapid succession show- 
ing a brachial, a popliteal and a mild 
mesenteric occlusion. The exploration of 
the popliteal embolus revealed a wide- 
spread inflammatory lesion leading to 
multiple arterial thromboses and perhaps 
to the neurologic symptoms. The embolcc- 
tomy was unsuccessful and a midthigh 
amputation had to be performed. She is 
alive after three years. The other case was 
postoperative, following a prostatic punch 
operation on a seventy-two-year old dia- 
betic. Me was seen four days after the 
vascular occlusion and died after an 
amputation. The obstruction was found 
to be due to a spreading infection from the 
pelvis to the iliac artery. Of the 27 cases 
that were finally classified as thromboses 
I know of at least 2 that proved to be of 
embolic nature; one was a forty-two-year 
old dentist who had a sudden vascular 
occlusion in one leg which was diagno.scd as 
Buerger's disease because of the involve- 
ment of other vessels. Later he developed 
a cerebral and a coronary embolus, the 
postmortem showing a ball-valve thrombus 
in the heart. The other ca.se, developed a 
bilateral vascular occlusion in the lower 
extremities. She has had previous pre- 
monitory symptoms, rheumatism and a 
pyeloncphrosis. Following extraction of 
some infected teeth a sudden vascular 
occlusion occurred which was treated 
conservatively. Because of a definite heart 
murmur a diagnosis of bacterial endo- 
carditis was made. She died refusing 
amputation. At autopsy, clone in another 
hospital, no evidence of heart disease was 
found and diagnosis of Buerger’s disease 
was made on the basis of the histologic 
picture at the site of occlusion, which, 
however, seemed doubtful. Re-examination 
of the records found a thrombosis of the 
renal artery on the side of infection from 
which a thrombus could well have broken 
loose if it extended to the aorta. 

The differential diagnosis between ar- 
terial thrombosis and embolism has much 


more than academic interest. Recentl}'^ 
Ed gar Allen" has emphasized the difficulty 
of separating and reclassifying these two 
groups, especially on the basis of older 
histories, with incomplete data. Obviously 
in the cases of arterial thrombosis, the 
extraction of the clot would be quickly 
followed by a reformation and possibly an 
extension of the thrombus; and in the case 
of embolism the success of the operation 
rests mainly on the reactive changes in the 
intima and on the extent of secondary 
thrombosis. 

With regard to the results of treatment, 
the collectiA'c statistics of Pearse reempha- 
size the original postulates established by 
Einar Key (Table iv). The time factor is 

Taisle n- 

UESt'LTS OF EMnOLECTOMY 

Per Cent 
Successful 

First 10 hours 40 

Second in Iiours 14 

Third 10 hours 8 

No successful cases after 48 Iiours 
Success is defined as a case in whicli circulation has 
been restored for at least one montii. (Pearse. Ann. 
Suri;., oS: 17, I 033 -) 

of Utmost impoi'tance in acute arterial 
occlusions, not only in cases suitable for 
embolectomv but also in those where 
adequate conservative treatment is fol- 
lowed. It might be well to consider briefly 
the early consequences of sudden arterial 
occlusion from which the utmost urgency 
of treatment can be readily derived. 

When a larger arter}^ is suddenh^ ob- 
structed, the blond pressure must fall below 
the obstruction. This fall has been measured 
in the experimental animal b}^ Melzner® 
who found that so long as the pressure 
remains above 20 mm. of mercuiy, no 
gangrene will develop; but below 15 mm. 
of mercuiy, a secondary thrombosis occurs 
below the ligature followed by gangrene. 

Now this residual pressure is maintained 
by collateral circulation which in turn is 
dependent on cardiae output, on the site 
of obstruction and the state of collaterals. 
The only factor we can modify is the 
state of the collateral bed at the time of a 
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sudden occlusion, be it by ligature, em- 
bolism or thrombosis. The viability of 
the limb will depend upon the avalaible 



Fig. 2. The reflex arc oj collateral vessel spasm. Sensory 
nerves are abundant in the coat of blood vessels. 
The afferent stimulus passes through the posterior 
root ganglion into the posterior horn; a short con- 
nector neuron relays the impulse to the lateral horn 
from where the efferent sj’mpathetic fibers carry the 
vasoconstrictor impulse through the sympa- 
thetic ganglia to the periphery. A similar vasomotor 
reflex arc is postulated by Andrews (Ann. Surg., 
85: n6, Januaiy- 1927) except that he leads the 
afferent arc through the sympathetic ganglia and 
not through ordinary somatic nerves to the posterior 
root ganglion. 

collaterals. It has long been supposed and 
frequentl}'^ stated that sudden arterial 
occlusions produce a reflectoric vessel 
spasm. Allen and MacLean® have referred 
to the literature containing evidence. In the 
accompanying diagram (Fig. 2) I have 
attempted to show the pathways of such a 
reflex. The afferent arc is formed by the 
ordinary sensory nerves with which the 
vessels are well supplied. The impulse 
passes through the posterior root ganglion 
into the posterior horn from where it is 
relayed with the help of a short connector 
neuron to the lateral horn. Here are the 
ganglion cells of the efferent sympathetic 
fibers which are relayed in the sympathetic 


ganglionated trunk and then go by the way 
of the somatic nerves to the blood vessels. 
There is considerable experimental and 
clinical evidence for such a reflex. It can be 
interrupted by (i) novocaine block of the 
peripheral nerves, (2) spinal anesthesia, 
and (3) S3TOpathetic ganglionectomj\ None 
of these is especialty suitable in cases of 
acute thrombosis or embolism, although 
the s3TOpathetic efferents can be temporar- 
il3^ interrupted b3" a paravertebral injection 
of novocaine, the effect of which wears off 
in a few hours. 

Because of the threatening gangrene that 
a widespread, concomitant vessel spasm 
ma3' cause or accelerate, other simpler 
measures must be sought to overcome the 
collateral vasoconstriction. Of these, heat 
and rest are used most often. The tempera- 
ture within the electric cradle, however, 
should be kept between 85° and 95 °Fm 
more heat than that is painful and may 
invite gangrene. The patient’s foot or arm 
should not be elevated as commonl3' 
taught, but on the contrar3'' the affected 
extremit3^ should be in the dependent 
position, thus raising the blood pressure in 
the dependent limb. The extremit3' should 
be wrapped in cotton which is held in place 
b3'^ a roller bandage. This ma3f prevent 
pressure sores and helps to keep the 
extremit3' from cooling. 

The most active measure at our disposal 
to relieve the reflectoric vessel spasm is 
the intravenous use of papaverine. Denk^“ 
suggested this and I have had enough 
e.xperience with it to recommend its use 
most heartil3'. Papaverine produces a 
marked vasodilatation of the peripheral 
arteries. According to Macht it relaxes all 
t3"pes of smooth muscle without paralyzing 
them. In a group of 5 cases recently pub- 
lished,^^ marked and lasting benefit were 
obtained in 3; in 2 cases the drug was given 
too late to influence the appearance of 
gangrene. A dose of grain M nia3* be given 
every' four hours intravenousl3'; to obtain 
maximal benefit papaverine should be 
given within the first six hours after acute 
arterial occlusion. The effect is then most 
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startling; the cold, cyanotic toe becomes 
pink and warm. In one instance, the skin 
temperature of the big toe was measured 
before and for thirty minutes after the 
injection and was found to rise approxi- 
mately 2° in spite of a complete arterial 
occlusion of the common femoral artery. 
The drug does not produce an appreciable 
foil in blood pressure and pulse rate; it has 
a sedative and analgesic effect which makes 
morphine unnecessary. Its use in traumatic 
segmental vessel spasm and in arterial 
spasms accompanying phlebitis may be of 
considerable diagnostic and therapeutic 
value, but has not been reported thus far. 

Another conservative measure to combat 
the concomitant vessel spasm is the alter- 
nating negative and positi\-e pressure 
apparatus for patients with acute arterial 
occlusion as suggested by Herrmann and 
Reid.^- The relief from pain is often quite 
dramatic and cases have been reported in 
which high arterial occlusions have been 
successfully treated without loss of any 
tissue. While I have had a number of such 
machines at m\' disposal since April, 1934 
and have had the opportunity to treat 
5 acute vascular occlusions with the suction 
apparatus, I have not been able to satisfy 
myself of a definite immediate benefit 
derived from its use.''’’ It is true that 
at least 3 cases were submitted to this 
treatment after forty-eight hours and 
were hopeless. But one case has left a 
deep impression on me in regard to the 
relative merits of papaverine and negative 
pressure treatment. TThis fifty-one j'ear old 
patient had a severe coronary occlusion 
with auricular flutter. Two weeks later the 
right foot became cold and cyanotic, but 
gradually improved. A few days later, or 
twenty-three days from onset, the right 
femoral artery became suddenly occluded. 
All toes showed discoloration and the skin 
began to blister. Passive vascular exercise 
with the Reid-Herrmann apparatus was 
started about twelve and one-half hours 
after the embolism, which seemed to relieve 
the pain but did not improve the circula- 
tion, although treatments were given from 
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five to seven hours a day. When I first saw 
the patient twelve and one-half hours after 
the vascular occlusion, there were no pulses 
in the pedal and popliteal arteries, the 
oscillometric curves were absent as high as 
the midthigh and the histamine reaction 
was negative below the knee. A diagnosis 
of femoral embolism at the bifurcation of 
the deep and superficial femoral was made. 
Papaverine hydrochloride was started in- 
travenousl}’- twice a day and continued for 
four days. Soon after the first injection a 
marked change took place in the color of 
the affected extremity; it became pink and 
the cyanosis of the toes disappeared. While 
the patient went through a mesenteric, a 
cerebral and another coronary occlusion, 
he is still alive eleven months after the 
embolism, with a sustained circulation of 
the affected limb. 

In this instance the papaverine seemed 
to relieve the vessel spasm much more 
readily than the suction apparatus. The 
value of the latter, I believe, lies more in 
maintaining and gradually improving the 
gain in collateral circulation. 

Recently Lehman''' suggested the eleva- 
tion of the environmental temperature by 
blankets and a heat cradle to overcome the 
vessel spasm of collateral channels follow- 
ing sudden occlusion of main vessels. This 
suggestion merits serious consideration and 
could be well combined with papaverine 
and passive ^^^scular exercise. 

In regard to the proper indieations for a 
surgical removal of the embolus, it might 
be more convenient to define the conditions 
under which embolectomy is futile. Embo- 
lectomy is not indicated after forty-eight 
hours or even before that if there is a 
manifest gangrene nor in patients in whom 
the underlying disease is apt to be fatal 
shortly, as in septic endocarditis or termi- 
nal cardiac decompensation. It is seldom 
indicated on the upper extremity, but 
whether upper or , lower extremity is 
involved, an hour can be safely used to see 
what heat and papaverine will do to relieve 
the vessel spasm. Obviously, the extent and 
duration of the occlusion and the rigidity 



Anu*rlcnn Jotirn.nt <»f 


clcTa kats — Arterial Occlusion 


JlJLV, 1036 


of the available collateral vessels sets a 
limit to the capacity of these conservative 
measures to aid collateral circulation. If 
this does not rapidly improve, embolcctomy 
should not be delayed. 

The site of the embolus can be deter- 
mined fairly readily in most instances and 
the advisability of using opaque substances 
to visualize the obstruction is seriously 
doubted. In those patients often desper- 
ately sick, a simple c.xposurc can be made 
under local anesthesia. Should the obstruc- 
tion be at the aortic bifurcation or in 
the external iliac artery, an exposure of the 
femoral artery in Scarpa’s triangle is the 
most advisable. The clot is then brought 
down by aspiration or, at the suggestion of 
Andrews, with the help of a well fitting 
oiled catheter which acts as a piston. The 
technique of arterial incision and suture 
may be mastered in the animal but the 
entire equipment of special needles, finest 
Chinese silk, Carrel clamps must ail be 
assembled ready for use to ensure a success- 
ful embolectomy. 

Of the 10 cases that I have diagnosed as 
arterial embolism, 5 have been explored. 
The rest arrived either too late or responded 
to conservative measures. Of the 5, there 
were 2 each of popliteal and iliac occlusions, 
and I femoral. One popliteal occlusion, as 
mentioned previously, proved to. be a 
thrombosis and required amputation. The 
other patient with popliteal occlusion lived 
a week after embolectomy with a restored 
circulation but died of a mesenteric 
embolism. The femoral and iliac occlusions 
were explored through an incision just 
below Poupart’s ligament. The patient 
with the femoral embolus had a bacterial 
endocarditis and a week later threw 
another clot into the other leg. Further 
embolectomy or amputation was refused. 
The 2 cases of iliac embolism, both due to 
myocardial infarcts, survived. Thus 2 of 5 
embolectomies were successful, a very 
modest result. 

In the late cases arriving after forty- 
eight hours, an amputation should not be 
delayed if there is any chance of saving the 


patient’s life. It takes considerable courage 
and optimism to handle these extremely 
handicapped patients, but the attitude of 
the family and the attending physician is 
often an additional problem. I have 2 
patients living over two years, in each case 
a leg had been amfnitated because of an 
acute arterial occlusion and they are 
eloquent testimony of the value of not 
giving up the fight too .soon. Naturally, a 
moribund patient should not be subjected 
to any further ordeal and the risk of 
amputating these limbs must be weighed 
against the possibility of saving the life 
of the patient. 

Very little is known about the circulation 
of extremities that have survived the acute 
vascular occlusion without gangrene. I have 
3 such patients in my material, one who 
developed an iliofemoral embolus following 
partial gastrectomy, another who had an 
arterial thrombosis of the femoral artery 
following pneumonia, and a third whose 
vascular occlusion followed a cholecystec- 
tomy. The limb of each of these patients is 
atrophic, pulseless, the muscles arc con- 
tracted and fibrosed and the skin scaly and 
mottled. There is an intermittent claudica- 
tion. Such patients are usuallj' diagnosed as 
Buerger’s disease, but a good history will 
elicit the origin of the sudden vascular 
occlusion. If the patients show a vessel 
spasm in these limbs, the origin of which is 
identical with that described as occurring 
in the acute arterial occlusions, a lumbar 
sympathectomy may be of great benefit. 
This has been done in one of these cases 
with the result that the collateral vessel 
spasm has been released, the limb lost its 
mottled cyanotic hue and walking has 
improved markedly. A detailed stud}”^ of 
this group will be made later. 

CONCLUSIONS 

The study of the literature and my own 
material has led me to adopt the following 
attitude in cases of acute arterial occlusion : 

I . An attempt should be made to differ- 
entiate between embolism and thrombosis, 
keeping in mind the possibility of traumatic 
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segmental vessel spasm and venous or 
lymphatic block ^Yith secondan* vessel 
spasm. 

2. One must try to localize the site of 
occlusion and determine on the basis of the 
patient’s age, cardiovascular status and the 
known incidence of gangrene from occlu- 
sion at that site whether or not a gangrene 
is to be expected. 

3. It is necessaiy to utilize vigorous 
conservative measures, including heat, 
dependent position, papaverine and nega- 
tive pressure, if available, with the purpose 
of overcoming the concomitant vessel 
spasm. 

4. Should these measures fail and equip- 
ment be available, an embolectomy is 
indicated, especially if the patient is seen 
within the first ten hours. 

5. If these measures fail or if gangrene is 
present, amputation is indicated at the 
level of adequate circulation if there is a 
chance to save the patient’s life. 

6. A less passive attitude in regard to 
these peripheral vascular crises which are 
still being ignored or treated with indiffer- 
ence, will lead to an improvement in the 
mortality statistics of life and limb. 
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ROLE OF FIBROUS TISSUE IN HERNIA REPAIR 

SPECIAL REFERENCE TO INJECTION THERAPY* 

A. P. Stoner, m.d., f.a.c.s. 


DES MOINES, IOWA 


T he pari piaycc! by fibrous lissuc in 
the re[)arativc process of wounds has 
been known since tiic dawn of pa- 
thology. Its importance, however, in the 
cure of certain pathological conditions has 
only recently received consideration. .More 
than a century ago the injection of scleros- 
ing solutions such as alcohol, iodine, 
cantha rides, Lugol’s solution and quercus 
alba were used in attempts to cure hernia, 
with the object of setting up an inflamma- 
tory reaction within the tissues, but the 
caustic effects were often so terrific that the 
treatment had to be abandoned. The injec- 
tion treatment of hernia was first used by 
Velpeau in 1835, subsequently employed 
by Pancoast in 1833; Schwalbe and Heaton 
in 18"“; Warren in 1881. Manely’ pub- 
lished a monograph in 1893 and gave a 
general resume of the clinical use of the 
injection method up to that time. Pina 
Mestra- perfected the modern method, and 
in 1927 reported more than 10,000 cases in 
which the treatment had been used with 
marked success. G. A. McDonald, Fair- 
field, Illinois, has used the treatment 
successfully for more than twenty-five 
years. In 1929 Mayer® reported a series of 
2100 inguinal, femoral and umbilical her- 
nias, treated with complete relief without 
recurrences after a period of twenty-five 
years, in 98 per cent of cases. In recent 
years many mild sclerosing solutions have 
been used, but only very recently has there 
been any concerted interest in the injection 
therapy of hernia. 

To determine the process by which the 
cure is effected and to prove the utilitj' of 

' Manely, T. H. Hernia. Medical Press Co.. i8o^. 
pp. 1 27-1 30. 

- Mestre, Pina E. Las myeccinones obturadores en 
las hernias. Laboralorio, ii; 3719, 1927; abstracted in 
J. A. M. A. by Edicion Espanol, 18: 1927. 

^ Mayer, Ignatz. Clin. Med. and Surg., 36: 10, 707— 
713, 1929. 


the procedure, HalP in 1929 did some 
injections of hernia and reported e.vperi- 
ments on monkeys at Bellevue Hospital, 
New ^ ork, with the injections of mild 
.solutions into the abdominal wall which 
resulted in permanent induration. 

Bratrud-’ recently reported on micro- 
scopic specimens made after injections of 
tannic acid solutions and thuga mi.xturc all 
of which showed marked proliferation of 
fibroblasts dipping deeply between the 
muscle fibers. There was no infiltration of 
polymorphoneuclcar cells or evidence of 
necrosis. More recently Rice'^ and his 
associates in the hernia clinic at the 
Minneapolis General Hospital, did some 
very interesting experiments on biopsy 
specimens obtained from patients, who 
for warious reasons did not complete the 
treatment and were operated. Specimens 
were taken at intervals of five hours to 
forty-two days. Histologic sections revealed 
progressive stages at the end of fifteen 
hours; at the end of the fifth, eighth, 
fourteenth, eighteenth, and forty-second 
days. The tissues at the end of forty-two 
days was dense and resembled adult 
fibrous tissue. (Figures i, 2, 3 and 4.) 

A similar process takes place within the 
intima of an injected varicose vein, the 
lumen of the vessel being filled with a clot 
that firmly adheres to the vessel wall. The 
clot finally becomes organized into firm 
fibrous tissue, transforming the vein into a 
cordlike mass. In similar manner, Injected 
hemorrhoids are followed by the develop- 
ment of fibrosis with obliteration of ail the 
involved veins. As long ago as 1880, 
Billroth made the statement that if R 
solution could be obtained that created 

* Hall, J. S. K. Med. Jour, and Rec., 130: 61, 19 ^ 9 - 

* Br.\trgd, a. F. Minn. Med., 18: 7, 441-45' (JuM 
' 935 - 

'■ Rice, Carl O. Minn. Med., 18: 623-625 (Sept.) 

1935. 
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artificial proliferation of tissue, the radical however, has not received universal recog- 
cure of hernia would be solved. nition by the profession; some of whom 

Thus, the cure in all of these conditions have pronounced it unscientific and danger- 
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Fig. I. Micropiiotogr.'iph from a section taken fifteen Fig. 2. Seven daj’s after injection. Young fibroblasts 
hours after tlie injection of the irritating solution. and a few newly formed blood vessels predominate 
Polymorplionuclear cells, round cells and a few fixed the picture. A few round cells but only an occasional 

connective cells. Magnification 800 X. (After Rice.) polymorphonuclear cell can be seen. Magnification 

200 X. (After Rice.) 


is effected by deposits of fibrous tissue 
proliferation. In the case of hernia the 
deposits become firmly fixed within the 
rings and musculature of the canal, forming 
an efficient barrier against recurrence. The 
wearing of a truss during and following the 
treatment for some months tends to fortify 
the results. Bratrud believes that a truss 
should be worn for a few months following 
all operative procedures for hernia. Fibrous 
tissue formation following hernioplasty 
undoubtedly plays a much more important 
part in the cure than removal of the sac, 
replacement of the cord and the suturing 
process. The injection treatment of varicose 
veins and internal hemorrhoids is now 
acknowledaied to be the method of choice 

o 

in practically all cases. Hydrocele is no 
longer surgical, since injection of a mild 
sclerosing agent effects a cure in practically 
all cases. Injection treatment of hernias. 


ous. Clinical experiences prove that such 
allegations are unfounded. 

More than 1 000 cases have been treated 
in the Minneapolis General Hospital and 
the University Hospital in Minneapolis, 
where the therapy'’ has been in use for more 
than four years. No deaths have been 
reported following the treatment and but 
few untoward results have occurred. The 
treatment is being used bj'- many repre- 
sentative surgeons and the technique is 
being demonstrated in surgical clinics in 
this country and abroad. In Volume ii of 
Postgraduate Surgery,* now in prepara- 
tion, St. George B. Delisle Gra3'^ f.r.c.s., 
Edenburg, contributes an article on injec- 
tion of hernia. Ever since Halsted and 
Bassini perfected the operative treatment 
for the repair of hernia, its cure has been 
considered purel}" surgical, and until re- 

* D. Appelton and Company. 
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cen has tended to divorce all other 
me thods of treatment. 

It is admitted that the injection proce- 


treatment is ambulatori- and ma3" be done 
in the office, therefore, no hospital expense 
is incurred. No anesthetic is require as the 



Fig. 3. Fourteen days after the injection. Young fibrous 
tissue with small slender nuclei can be seen. Fibers 
moderately abundant. An occasional round cell but 
no polymorphonuclear cells could be seen. Magnifi- 
cation 200 X. (After Rice.) 


Fig. 4. Fortj'-two days after injection. Fibrous tissue is 
abundant; fibers wavy. At the right of the section the 
proliferation of fibrous tissue does not appear to have 
progressed as far as at the left side of the picture. 
(After Rice.) 


dure is not to be undertaken bj- anj'one 
vho is not familiar with everj”^ aspect of 
hernia. An accurate diagnosis as to the 
exact tj'pe of hernia is absolutelj* essential 
in each individual case and an intimate 
knowledge of the anatom^' is necessar^v 
One who has performed or assisted in 
numerous operations for hernia, and having 
accomplished the technique bj^ actual 
observation can safely do this work. The 
needle sense acquired in practicing other 
injection therapy" is a decided asset. Ma3'er 
has stated that the injection method 
requires fulK- as much skill as the radical 
operation, and an equal knowledge of 
anatonu'. A review of the recent literature 
depicting the rationale of the method and 
results obtained, should readily convince 
anyone with an unbiased mind that the 
injection therapv of hernia is the method of 
choice in a large majorit3' of cases. The 


treatment is practicall3' painless, and the 
patient continues his accustomed avoca- 
tion, except that of ver3’ heav3' work. An3' 
hernia that is full3' reducible and can be 
retained b3" a truss ma3’ be successfulh' 
treated. Cases that are difficult to hold with 
a properl3' fitted truss, if put to bed for a 
few da3 s, and injected dail3', or ever3* other 
da3', ma3' be treated successful^. B3" this 
time enough swelling results, which with 
the aid of the truss will hold the hernia 
safeh* within the abdomen. Two cases 
recentl3' were treated in this manner, being 
injected ever3' other da3', and at the end of 
ten da3-s the hernia was held secureh'. 
Ambulant treatment was then started. 

It is not proposed that this treatment 
should supplant surgerv, but the man3' 
thousands of people, who for one reason or 
another will not, or can not submit to 
operation and hospitalization, will gladh' 
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accept this milder and less expensive 
method of cure. 

Certain types of hernia are amenable 
only to surgery. Postoperative incisional 
hernias tiiat have adhesions vith incar- 
cerated loop of bowel and no definite 
sac should be operated. Incarcerated or 
strangulated hernias, also hernias with 
undescended testicle, sliding hernias, and 
hernias that can not be completely reduced, 
should be operated. All indirect and direct 
inguinal hernias, femoral and umbilical 
hernias with a definite sac may be success- 
fully treated. Slight incisional hernias that 
are reducible are also amenable to this 
therapy. One must have a clear conception 
of the object to be obtained in the eradica- 
tion of hernia. The sac must be obliterated 
and closure of the opening through which 
the hernia first makes its appearance must 
be efi'ected, by building a defensive network 
of adhesions to strengthen the fascial and 
muscular wall anterior to the internal ring. 
The primary object of this treatment is to 
set up an active seroplastic exudation, 
causing but little inilammation, with the 
formation of firm fibrous connective tissue 
proliferation, filling and obliterating the 
hernial tract. 

Before beginning the treatment the 
patient must be fitted with a truss to be 
worn at least two weeks. Any good spring 
truss may be used but it must retain the 
hernia at all times. During the treatment 
the truss must be worn day and night, and 
for at least thirty days thereafter. It should 
then be worn during the day for ninety 
days or longer. Sponge baths may be taken 
during the first two weeks of treatment, 
after which the hernia may be held back 
with the fingers while getting in and out of 
the tub. At all times the truss should be 
removed and applied while Ijfing down, the 
center of the pad resting over the opening 
through which the hernia first makes its 
appearance. It must be fitted by the 
physician who should perfect himself in its 
proper adjustments. In indirect hernia, 
trusses are almost invariably fitted too low, 
that is, medial to the internal ring. Cooper- 
ation at all times is necessary and this must 
be impressed upon the patient at the 


beginning, otherwise failure is almost 
certain. As 90 per cent of the trusses being 
worn I have found to be inefficient, a 
department of truss fitting should be added 
to the curriculum of all medical schools. 

INGUINAL HERNIA TECHNIQUE 

Various techniques are described, but all 
agree that uniformly successful results are 
obtained onl}"^ when the solution is injected 
beneath the aponeurosis into the region of 
the inguinal rings and into the canal. Of 
course the internal ring must be accurately 
located. It may be found approximately, 
by drawing a line from the anterior superior 
spine of the ilium to the tubercle of the 
symphysis pubis; the ring being located 
halfway between these two points and a 
finger breadth above it. The patient is 
placed upon the table which is tilted to a 
slight Trendelenburg position and the 
hernia reduced. The pubic hair may be 
clipped, but not shaved. The area is 
thoroughly mopped with 70 per cent 
alcohol and the site for puncture is marked 
with a dash of merthiolate or iodine solu- 
tion. The needle is then inserted at a point 
about 2 cm. above the ring at an angle of 
about 40° downward and caudilward, until 
the point reaches the area of the internal 
ring, which will be found from i to 3 inches 
from the point of insertion, depending upon 
the thickness of the abdominal wall. 
Before making the injection, the plunger 
of the syringe should be slightly withdrawn 
to make sure the point of the needle is not 
resting in a vein or in the peritoneal cavity. 
If no blood is aspirated and negative 
pressure is shown in the syringe, the injec- 
tion may proceed. If acute pain attends 
introduction of the needle, it should 
be withdrawn slightly and its direction 
changed, as the point may be in contaet 
with a nerve or resting in the cord. Only a 
fraction of a drop should be injected at 
first. If no pain develops the injection ma^^ 
continue ^'■er3'■ slowl}"-, drop b}" drop. When 
the injection is completed the needle is 
removed and pressure for a few moments is 
applied over the site of the needle puncture. 
After ten or fifteen minutes a thin layer 
of sterile gauze is placed over the puncture 
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MANAGEMENT OF RUPTURED APPENDIX* 

AN ANALYSIS OF 50 CONSECUTIVE CASES 
J. M. Higginbotham, m.d. 


CHATTANOOGA, TENNESSEE 


O BSERVATION in the literature of a 
universally high mortality rate with 
an appalling incidence of morbiditj^ 
in late cases of appendicitis stimulated the 
writers to examine carefully their own 
records of these cases for the past few years. 
The high death rate observed indicates 
unquestionably the seriousness of this 
problem. Every surgeon is aware that no 
type of case requires more mature thought 
and judgment than does the ruptured 
appendix. 

No attempt will be made from the analysis 
of this small series to ofl'er either a new or 
standard method for the management of 
all late cases of appendicitis. Only by 
establishing proved methods of treatment 
and discarding condemned ones can the 
care of these cases become standardized 
and the results improved. However, there 
are definite reasons why observations 
based upon a small personal series of 
private cases should be relatively impor- 
tant. Often in large series of cases the 
observations are based upon the results 
obtained bv a number of surgeons, or 
operators, of varying ability and judgment. 
The aftercare of these cases in large clinics 
or hospitals is far too frequently left to an 
inexperienced house stall when this care is 
just as important, and in some instances, 
far more so than the actual operation. In 
this, as in similar series, the same operating 
team was present in each case, the final 
judgment and decision rested with the 
senior surgeon and the postoperative treat- 
ment Avas carefull}’^ and constantl}'^ super- 
vised by him. 

Since January i, 1933 there have been 
admitted to this surgical service 1 56 cases 
diagnosed as appendicitis. Of this number 


50, or 32 per cent, were found to have 
macroscopic pus either free or localized in 
the peritoneal cavity; 5 of these showed 
actual gross perforation of the wall of 
the appendix and 1 1 appendices were not 
removed. In the remainder, peritoneal 
involvement presumably occurred by extra- 
serosal extension. 

This paper deals primarily with the 
management of late appendicitis. However, 
several interesting points not related to 
treatment were demonstrated in this anal}-- 
sis. ThirtjTive cases of the 50 took or were 
given one or more purgatives during their 
illness. Fortj^-three were from rural dis- 
tricts. In 20 cases a phj^sician was called 
at the onset of the pain. The duration of 
subjective illness in the entire series ranged 
from one to fourteen days with an average 
of 4.5 days. In only 7 cases could any 
definite history of previous attacks of 
appendicitis be elicited. Thirt3'--two cases 
occurred in males; 18 in females. The ages 
ranged from four to fifty-eight years with 
an average of twenty-eight years. Total 
white blood cell counts ranged from 2500 to 
39,750, with an average of 17,500. The 
neutrophile count averaged 84 per cent in 
this series. Hospitalization extended from 
ten to fifty days with an average of nineteen 
days. 

The significance of 70 per cent receiving 
purgatives is well understood and should 
need no further discussion. We noted with 
regret that 6 were administered purgatives 
by the attending physician. The fact that 
40 per cent of these cases were seen by 
physicians at the onset of illness by no 
means indicates that thej”^ were always to 
blame for the delayed operation, for many 
of these physicians have proved themselves 


* From the Surgical Service of E. Dunbar Newell, m.d., f.a.c.s. Read before the Chattanooga and Hamilton 

County Medical Society, February, 1936. 
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repeatedl}'^ to be acute diagnosticians. The 
majority of rural patients refuse hospital- 
ization and operation until thej' are sick 
enough to realize that the physician’s 
judgment is better than their own. In a 
number of other instances bizarre symp- 
toms obscured the diagnosis; in 4 the initial 
symptom was severe diarrhea; in one the 
symptoms and signs simulated those of 
coronarj’- occlusion and another case com- 
plicated by severe auricular fibrillation was 
diagnosed earljf as digitalis poisoning. 

Every one of the 50 late cases was 
operated. There were 2 deaths; both 
occurred in children under nine years of age 
with ruptured appendices, rapidly spread- 
ing peritonitis and fulminating toxemias. 
This gives a mortality in the entire series 
of 1.2 per cent and in the 50 late cases of 
4 per cent. These figures compare favorablj' 
with those observed in the literature. We 
are fully cognizant of the successful and 
much discussed delayed surgical treatment 
of neglected appendicitis. Each patient in 
this series was carefullj'- and critically 
individualized. We have endeavored at all 
times to base our treatment on proved 
physiologic principles. It seemed to us that 
immediate surgical intervention offered 
every one of these patients their best 
chance for recovery. It is possible that the 
2 cases which succumbed following surgery 
were the ones in which delayed treatment 
would have been successful. That question 
will remain unanswered for us until we 
observe the results of conservatism in 
similar types of pathology. We sincerely 
hope conservatism in selected cases will 
materially improve mortaliti'' statistics in 
this dread condition. 

The type and technique of operation is 
the most important item in the surgical 
management of the ruptured appendix. 
Improper operating room procedures fore- 
cast heroic postoperative measures, mul- 
tiple disastrous sequela and disheartening, 
fatal results. In the 50 late cases 46 received 
straight ether or combined ether, nitrous 
oxide and oxygen anesthesia; 2 cases re- 
ceived spinal anesthesia because of severe 


coryza and one patient indicated a prefer- 
ence for this type of procedure and local 
infiltration anesthesia was used in the case 
complicated by severe auricular fibrillation. 
Spinal anesthesia offers several advantages 
over general anesthesia where intestinal 
relaxation is essential, however, we are 
convinced that this is offset by definite 
limitations and indications in private prac- 
tice. As will be shown later, postanesthesia 
difficulties have not made it necessary for 
us to find a substitute for properly admin- 
istered inhalation anesthesia. 

The incision is never made until the 
patient is thoroughly relaxed. It is felt that 
the trauma attendant to operating upon a 
tense straining abdomen with threatened 
evisceration does the patient far more harm 
than a few extra minutes spent under an 
anesthetic. 

The majority of these cases were opened 
by a 2^ to 4 inch vertical incision in the 
right semilunar line as this type of incision 
affords excellent e.xposure directly over the 
operative field and prevents needless mov- 
ing and packing off loops of normal bowel 
to reach the diseased area. These advan- 
tages preclude the use of harmful rigid, 
metal retractors in the wound. Our results 
show 4 postoperative hernias in the 50 
badly infected cases; certainly too small a 
percentage to blame the type of incision 
used. We feel that an operation with the 
minimum of intestinal trauma followed by 
a hernia in a live patient is much better 
than a fancy incision in a dead patient 
When it is thought that a definite localized 
abscess has formed around the involved 
appendix, a small vertical incision is made 
as near the anterior superior iliac spine as 
feasible, so that these abscesses may be 
drained extraperitoneally. No hesitation is 
felt in lengthening the incisions in either, 
or both, directions to afford adequate 
exposure. 

The question of whether to remove the 
appendix or simply'- drain depends entirely 
upon the individual type of pathology 
present. In 1 1 cases the appendix was not 
even visualized; of which 7 were classified 
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as true localized abscesses and treated by 
adequate extraperitoneal drainage, the 
other 4 evidencing generalized peritoneal 
involvement. In these the abdomen was 
filled with thin, watery pus and the pa- 
tients were critically ill before subjected to 
surgery. The 2 patients who succumbed are 
included in this last group. It was felt that 
manipulation necessary to remove the 
appendix was unwarranted, therefore, only 
peritoneal drainage was instituted. Realiz- 
ing that drainage of the entire abdominal 
cavity was impossible we attempted to 
drain those areas most likely to afford 
serious trouble later, viz; (i) the pelvis, 
(2) along the ascending colon to the right 
kidney fossa, and (3) the appendiceal area. 
In 9 other cases peritoneal drainage was 
instituted for definite reasons. They pre- 
sented a total necrosis of the appendix 
with more or less involvement of the cecal 
wall, edema of the surrounding peritoneum 
and a wliite plastic exudate involving the 
appendiceal bed, omentum, adjacent intes- 
tines, and, at times, the bladder and 
Fallopian tube. It would be optimistic to 
suppose even a very healthy peritoneum 
could absorb this necrotic exudate. The 
drainage material used was soft rubber 
without wicks. The position of the drains 
except in the necrotic appendiceal area 
depended upon the region showing the 
most involvement. Adequate drainage in 
these as well as in the abscess cases is very 
important. The drains were removed by 
withdrawing a small portion with each 
dressing, after three to fifteen days, the 
average being nine days, the final removal 
was indicated by the amount and character 
of the drainage and the febrile reactions of 
the patient. It is much better to allow these 
drains to remain a few days too long than to 
face the problem of having to replace them; 
this occurred once in this series. 

In the remaining 30 cases the peritoneal 
cavity was closed without drainage. 

In the cases in which the appendix was 
removed, it was done with as little attend- 
ant trauma as possible. The stump was tied 
and inverted in the majority of instances. 


When excessive necrosis of the appendix or 
adjacent cecal wall prevented invagination, 
merely tying the stump securely and 
cauterizing with iodine sufficed. 

No attempt was made in any case to 
cleanse the peritoneum by the use of a 
suction apparatus. Neither was the pus or 
intestinal contents flushed from the ab- 
dominal cavity by various fluids. In every 
instance it was felt that the non-traumat- 
ized peritoneum and proper supportive 
postoperative measures could adequately 
care for the infection present. 

The fascia and skin were closed in all 
cases in which the peritoneum was not 
drained. As a rule small rubber tissue 
drains were placed under the skin sutures. 
In the drainage cases the skin was not 
closed. A few loose sutures were placed in 
the peritoneum and fascia to prevent 
evisceration and to promote healing and 
the wounds dressed with sterile vaseline 
gauze. We attempted without .success in 
numerous cases to sterilize these wounds 
and properly shield them from all infected 
material. Only 9 cases healed by primary 
intention. 

At no time have we been forced to 
perform an enterostomy following these 
operations and have had no fecal fistula 
develop. Severe ileus is almost always a 
result of operative trauma or unwise 
postoperative care. An attempt was made 
here to avoid these mistakes. Therefore, 
no reason was apparent for performing a 
cecostomy by inserting a tube in the 
appendicial stump. This procedure however 
is very successful in the hands of others and 
merits consideration. 

Proper postoperative care is second only 
in importance to the operative procedure 
and at times is even more important. Ail 
of these cases have a potential adynamic 
ileus but it can be avoided by proper 
prophylaxis. Its persistence depends upon 
the operative trauma, the amount and 
character of infection present and the too 
early administration of liquids by mouth. 
Extreme gentleness during operation, pre- 
vention of spread of peritoneal infection by 
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contamination and withholding fluids or 
food in the intestinal tract are all essential 
factors. Morphine was given liberally to 
adults in J4 or 3-0 grain doses, hj'po- 
dermatically, every four to six hours and 
children under twelve years of age received 
codeine. The morphine was administered 
as an analgesic, and because it has been 
shown to increase definitely intestinal tone 
and prevent distention. Drj- heat in the 
form of an electric pad or heat tent was 
applied to the abdomen. It has been 
demonstrated that the resulting dilatation 
of somatic vessels causes contraction of the 
splanchnic vessels, thus decreasing the 
tendency' for intestinal stasis. These pa- 
tients were not allowed anj'^thing by 
mouth for at least seventj'-two hours 
following operation. If at this time thej'^ 
showed no nausea or distention, small 
amounts of hot water were given, followed 
later bj’- hot tea and broth with all fat 
carefully removed. It was noticed repeat- 
edly that the early administration of cold 
or sweetened drinks invariably produced 
nausea, vomiting and distention. Should 
these patients show the least tendency to 
distention or nausea a duodenal catheter 
was at once inserted intranasall}' and active 
suction instituted. These tubes cause little 
inconvenience and may be left in situ for 
a number of days if necessary. No patient 
was allowed to go more than eight hours 
without voiding, and catheterization was 
done more often if necessary. Cystitis was 
not one of the complications occurring in 
this series. Proctoclyses were not given as 
their value is questionable as far as fluid 
replacement and nutrition is concerned and 
they certainly disturb the gastrointestinal 
tract. Enemas were not administered until 
the patient definitely overcame the ileus 
present and the intestines showed a tend- 
ency to onward peristalsis. This varied 
from five to eleven days. 

Dehydration and lack of food, two most 
important items, were combatted by the 
liberal use of subcutaneous and intravenous 
administration of physiologic salt solution 
containing dextrose. We prefer the intrave- 


nous method because it is less painful and 
more efficient. Both Hartmann’s solution 
and plain sodium chloride were used with 
the destrose concentration varying from 
5 to 15 per cent, according to the require- 
ments of the individual patient. One pa- 
tient in this series received absolutely no 
other food or fluid for twelve days except 
the intravenous and subcutaneous injec- 
tions. Enough fluids were administered 
every twent\--four hours to cause the 
patients to e.xcrete at least 1000 c.c. of 
uring during a corresponding period of 
time. 

The care of the wound is most important 
to the welfare of these patients. Regardless 
of what protective measures or antiseptics 
are used, the wound is always potentially 
infected. Fortj'-one of the incisional wounds 
in this series drained profusel}"; 9 healed by 
primary intention; 2 cases required the use 
use of Dakin’s solution for a few days 
because of excessive necrosis. In one 
instance the entire contents of the right 
inguinal canal and the right testicle 
sloughed off following a cellulitis of the 
abdominal wall. Abdominal wall infection 
can become a most formidable complication 
unless carefull}- managed. The wounds 
were dressed dail5% using sterile pertro- 
latum and a mild antiseptic. Secondary 
abdominal wall abscesses were opened 
usually through the original wound. Cellu- 
litis was treated by hot moist compresses. 
All infections responded readily to proper 
drainage. Healing time was from ten to 
ninety da^'S, with an average of twent)- 
nine days. The wound edges were drawn 
together with sterile adhesive after the 
cessation of drainage and a secondary 
closure was necessarj^ in onlj’' one case. 

To us the most gratifjdng portion of our 
analysis was the relatively rare occurrence 
of serious complications and sequela and 
we stronglj'^ urge the prophylactic treat- 
ment of these conditions. The gentle 
operation, careful and ph3fsioIogical post- 
operative measures, constant attention to 
the wound and a well regulated regime for 
the general well-being of the patient. 
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In onh* one instance, in a patient with 
severe diarrhea, was it necessary to open a 
residual abscess. The abscess formed just 
above the bladder and was easily opened 
under local anesthesia. Two cases developed 
some tenderness on pressure over the 
twelfth right I'ib arid one case complained 
of paiii and tenderness along the descend- 
ing colon. These evident inflammatorv 
processes subsided with e.xpectant treat- 
ment. In 2 cases it was necessary to incise 
secondary abscesses of the abdominal wall. 
One case developed a mild unilateral 
parotitis on the fourth postoperative day 
which subsided spontaneously^ with the 
application of heat. Prevention of excessive 
dryness of the mouth and attention to oral 
hvmene will usuallv obviate this condition. 
These patients wei'e all instructed the first 
twenty-four hours postoperati^xly to take 
ten deep breaths every hour. Their position 
was changed frequently. One case devel- 
oped a thrombophlebitis of the right 
saphenous vein which was treated only by 
absolute immobilization. There were 2 
cases evidencing febrile reactions and a 
cough with frank bloody sputum lasting 
several days, indicating probably pulmo- 
nary emboli. Hospitalization was not 
extended in these cases and no permanent 
lung damage could be demonstrated. One 
patient developed a trank pulmonary 
abscess which ruptured into the pleura and 
into a large bronchiole. This abscess was 
drained externally by a hard rubber tube 
placed between the ribs and into the cavity. 
The lung expanded satisfactorily following 


spontaneous closure of the bronchial fistula. 
One patient developed a severe bronchor- 
rhea and atelectasis of the upper right lobe 
of the lungs, probably caused by a mucous 
plug in a bronchus but no active treatment 
was required to overcome the condition. 
This one complication we feel is directly 
due to inhalation anesthesia. One case had 
a moderate secondary hemorrhage from 
the bottom of the wound on the fourteenth 
postoperative day, requiring careful pack- 
ing for several days. The case with the 
pulmonary abscess de\'eloped acute dilata- 
tion of the stomach on the thirtieth post- 
operative day. He had been on solid diet 
for fifteen days and we feel the condition 
was probably precipitated by severe pain 
from the drainage tube between his ribs. 
He was immediately relieved by gastric 
lavage and drainage. The case operated on 
when five months pregnant aborted on the 
fourth postoperative day as was expected. 

CONCLUSION 

The writers have attempted from this 
analysis of a small series of cases of late 
appendicitis to determine their own mis- 
takes and misfortunes. An effort has been 
made to justify the use of certain physio- 
logical methods of management found 
successful and to condemn other methods 
not successful. Hope is expressed that 
detailed analysis of many such cases will 
offer a solution to this most important 
surgical problem, the management of the 
ruptured appendix. 
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NEOPLASMS PRIMARY IN DIVERTICULA OF URINARY 

BLADDER 

REPORT OF 5 CASES 

Charles C. Higgins, m.d., f.a.c.s. 

Cleveland Clinic 
CLEVELAND, OHIO 


P RIMARY carcinoma of the urinar}^ 
bladder frequently extends into and 
involves a diverticulum of the bladder 
but a primary neoplasm in a diverticulum 
is a rather infrequent finding. The following 
5 cases of neoplasms which were primary in 
and confined to a diverticulum of the 
bladder have occurred in a series of 221 
cases which have been seen at the Cleveland 
Clinic. 

CASE REPORTS 

Case i. A man, seventj'-four j'ears of age, 
entered the Clinic on May 25, 1925, complain- 
ing of blood in the urine. He had been per- 
fectly well until five weeks before our examina- 
tion with the exception of nocturia two or three 
times, dribbling, diminution in the size of 
the stream, frequency and bright red blood 
in the urine. The general examination was 
negative with the exception of a grade i 
enlargement of the prostate which was movable 
and firm in consistency. 

LahoTalory- Findings. Examination of the 
blood showed 3,620,000 red cells, 6900 white 
cells and 65 per cent hemoglobin. The blood 
sugar was no mg. and the blood urea was 
21 mg. per 100 c.c. The W'asscrmann reactive 
was negative. The urine was alkaline in reaction 
and contained a trace of albumin but no sugar. 
The specific gravity was 1.017. Numerous red 
blood cells were present and there were some 
white cells. A roentgenogram of the kidneys, 
ureters and bladder revealed no abnormalities. 

Cysloscopic Examination. The bladder 
capacity was 300 c.c. The cystoscopc was 
introduced with ease and neither ulcers nor 
stones were seen but a di\ crticulum containing 
a tumor mass was found on the left side of the 
bladder. This presented a very unusual picture 
of a growth in a diverticulum. .A eystogram 
shoved a large irregularly outlined diverticu- 
lum on the left side of the bladder. 


Clmical Diagnoses. Primarj' tumor in a 
diverticulum of the bladder; hypertrophy of 
the prostate. 

Operation. Under general anesthesia the 
diverticulum was completelj’’ removed extra- 
vesically and the bladder closed without drain- 
age. A rubber tissue drain was inserted retro- 
peritoneally at the site of excision of the 
diverticulum. The ureter did not require 
reimplantation. 

The patient’s convalescence was uneventful. 
Pathological Diagnosis. Papilloma in a di- 
verticulum of the bladder. 

One month after discharge from the hospital, 
the patient died suddenly, the cause not being 
determined. 

Case n. A machinist, sixty years of age, 
entered the Clinic April 2, 1930, complaining 
of bladder trouble. One month previously 
blood had been noted in the urine. Although 
the bleeding had been somewhat profuse at 
first, it subsided for a few daj’S. Four da3’s 
later, the urine again became quite bloody 
and bleeding was so profuse that a transfusion 
was required, following which the patient was 
admitted to the Clinic. 

No familial histor\'' of blood diseases or 
cancer could be elicited. 

Phx'sical examination revealed an apparently 
ill man. The pulse rate was 130 and the blood 
pressure was 120 sj-stolic, 80 diastolic. Th^^ 
general e.xamination was essentialh' negative 
with the e.xception of a palpable globular mass 
above the s\’mph\'sis which was due to the 
distended bladder. There was a grade n 
enlargement of the prostate which was firm 
and not fi.vcd or tender. 

Laboratory Findings. Examination of the 
blood showed 3,100,000 red cells, 12,100 white 
cells and yo per cent hemoglobin. The blood 
urea was 39 mg., creatinine i.o mg. and sugar 
9S mg. per joo c.c. The W’asscrmann test gave 
normal findings. The urine was found to be 
acid in reaction with a specific gravitv of i.ojo. 

-8 
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Albumin was present but there was no sugar. 
There were many red blood cells and a few 
white cells. 

Due to the profuse bleeding, a cj'stoscopic 
examination was not made and following a 
blood transfusion of 750 c.c. of whole blood, 
operation was performed. 

Operation. Under nitrous oxide anesthesia, 
the bladder was opened and numerous clots 
were evacuated. Just above and lateral to the 
right ureteral opening was a diverticulum 6 
cm. in diameter with quite a large orifice con- 
taining a small pedunculated tumor attached 
to the base. This had the gross appearance of a 
benign papilloma. A biopsy was done and the 
papilloma was thoroughly fulgurated. The 
incision in the bladder was completelj* closed 
without a drainage tube and the skin closed 
with clips. 

Postoperative convalescence was uneventful 
and the patient was discharged from the 
hospital seventeen days after operation. 

Pathological Diagnosis. Benign papilloma 
of a diverticulum of the bladder. 

Three months later the patient was symptom 
free. However, cystoscopic examination re- 
vealed a small papillomatous gro^^th just 
inside the diverticvilum on the lateral wall. 
This was thoroughly fulgurized. An intrave- 
nous urogram showed no abnormalities. 

The patient was seen two weeks later and 
sloughing was present in the area pre\ iously 
fulgurized. At the outer edge of this area was a 
small papilloma which was also fulgurized. 

Three months later, cystoscopic examination 
revealed no evidence of recurrence and the 
patient was free from symptoms. 

Death occurred two years later from cerebral 
embolism. 

C\SE HI. A salesman, sixtj’-nine years of 
age, was admitted to the Clinic, April 1 1, 1932, 
complaining of blood in the urine and nocturia. 
For five or six years progressive difllculty in 
voiding had been noted; nocturia had been 
present four or five times and frequency 
occurred during the day. A history of inter- 
mittent attacks of hematuria during the preced- 
ing year was elicited. At times, the urine was 
bright red with intervals when it was quite 
clear. For two years considerable burning 
during micturition had been experienced. 
Dribbling and more frequent attacks of hema- 
turia had occurred during the preceding few 
months. 
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No familial history of cancer or blood diseases 
was elicited. 

Physical examination revealed a well de- 
veloped and nourished man who weighed 
170 pounds. The blood pressure was 170 
systolic, 90 diastolic, and the pulse rate was 90. 
The left testicle was atrophic and there was a 
grade 11 enlargement of the prostate which was 
firm and not fixed or tender. 

Laboratoiy Findings. Examination of the 
blood revealed 3,862,000 red cells, 9000 white 
cells and So per cent hemoglobin. The W'asscr- 
mann reaction was negative. The urine was 
acid in reaction, loaded with red blood cells 
and contained many white cells. Some albumin 
but no sugar was present. The blood urea was 
45 mg. and the blood sugar 101 mg. per 100 c.c. 
The phenolsulphonphthalein test showed 48 
per cent excretion at the end of the second hour. 

Cystoscopic Examiriatioii. The cystoscope 
was introduced with some difficulty, and 300 
c.c. of bloody urine was removed from the 
bladder. Repeated washing of the bladder 
left a clear field. At the point at which the left 
ureteral orifice should be seen, there was a 
distinct hog-back type of elevation. \\'hen the 
bladder was distended further, a large cavern- 
ous opening came into view which apparently 
led to a large diverticulum. All the bleeding 
seemed to eome from this diverticulum, and 
there were some shaggy strands of clots hang- 
ing, from the orifice. 

Diagnoses. Hj'pertropln- of the prostate; 
diverticulum of the bladder with a question 
of the presence of a tumor. 

The cystoscopic examination was repeated 
the following day. A catheter was inserted 
into the diverticulum and then filled with 
30 c.c. of skiodan. A roentgenogram showed a 
filling defect in the diverticulum and a cysto- 
gram likewise showed the same defect. (Fig. i.) 

Firial Diagrioscs. Hypertrophy of the pros- 
tate; primary tumor in a diverticulum of the 
bladder. 

Operation. Operation under spinal anes- 
thesia was performed April 27, 1932. Careful 
Inspection of the interior of the bladder re- 
vealed a large diverticulum filled with blood 
clots in the region of the left ureteral orifice 
which measured 0.5 cm. in diameter. A narrow 
gauze tape was gently packed into the diverti- 
culum which was removed cxtravesicaily. Since 
the ureter could not be reimplanted into the 
bladder, it was ligated. The opening into the 



Anu'rican Journal of Sutiu'r.v 


Mijigins — Neoplasms in Diverticula 


Jl.'LV, 19 j 6 


lilaclclcr was closed in the iisu.-il manner and 
the incision in the bladder united. 

The patient died from a pulmonary embolism 
six days after operation. Autopsy was refused. 

Palbolofical Duipwsix. Carcinoma, primary 
in a diverticulum of the bladder. 

Case iv. A man, lifty-ninc years of age, 
entered the Clinic on .lune 12, 1934, complain- 
ing of frequency of urination and hematuria. 
For the past three years he had noticed moder- 
ate frequency and nocturia. In the preceding 
year the nocturia had increased from once to 
four times. Six months before entering the 
hospital the patient first noticed bloor! in the 
urine, and this was present for three days. 
Numerous clots were passed for a few days 
after the bright red blood disappeared. 
Since that time, painless bleeding h.ad oc- 
curred on several occasions and usually 
lasted from two to three days. Just previous 
to our examination, however, the bleeding 
had been more profuse and dribbling and a 
progressive diminution in the size of the stream 
had been noticed. No familial history of cancer, 
tuberculosis or blood diseases could be elicited. 

Physical examination revealed a rather obese 
man who weighed 185 pounds. The blood 
pressure was 160 systolic, 96 diastolic, and the 
pulse rate was 72. The general examination was 
essentially negative with the exception of 
grade 11 enlargement of the prostate which 
was soft, movable and not tender. A roent- 
genogram of the kidneys, ureters and bladder 
revealed no abnormalities. 

Laboratory Findings. Examination of the 
blood revealed 5,100,000 red cells, 10,350 
white cells and 91 per cent hemoglobin. The 
Wassermann reaction was negative. The urine 
was alkaline in reaction and contained many 
red blood cells as well as white cells. Albumin 
was present but there was no sugar. The blood 
sugar was 133 mg. and urea 33 mg. per loo c.c. 
of blood. The phenolsulphonphthalein test 
showed 58 per cent excretion in two hours. 

Cystoscopic E.xamination. The cystoscopc 
was introduced with ease. Considerable cloudy 
urine was present in the bladder which was 
diffusely inflammed. Just lateral to the left 
ureteral orifice, a small diverticulum was seen 
and upon inserting a catheter into it, bleeding 
became quite profuse. Twentj' c.c. of a 16 per 
cent solution of sodium iodide was injected 
into the diverticulum and a roentgenogram 
visualized the diverticulunr excellently. 


Operation. A small diverticulum just above 
and outside the left ureteral orifice was found 
which contained a small papillary growth. The 
diverticulum was easily inverted into the 
bladder and completely excised. 

I'he postoperative convalescence was un- 
eventful. 

Pathological Diagnosis. Carcinoma of a 
di%erticulum of the bladder. 

The patient is free from symptoms and 
cystoscopic examination shows no recurrence 
one and one-half years later. 

Case V. A man, fifty-five years of age, 
entered the Clinic December 9, 1935, com- 
plaining of hematuria. In June, 1934, he first 
noticed blood in the urine. A physician was 
consulted and diagnoses of diverticulum of the 
bladder and hypertrophy of the prostate were 
made. Bladder irrigations were given and the 
bleeding stopped for two days. The patient 
was then free front bleeding until July, I93i* 
Following that time, bleeding had occurred 
more frcc[ucntly and ten weeks previous to our 
c-xamination, irrigations were again given. 
Nocturia had increased gradually as had 
frequency and dribbling. 

Physical examination revealed a well de- 
veloped man who weighed 163 pounds. The 
blood pressure was no systolic, 76 diastolic 
and the pulse rate was 72. 

The general examination was negative e.xcept 
for a grade ii enlargement of the prostate 
which was firm and not fixed or tender. 
Above the prostate was a small, hard, fixed, 
immovable mass, 6-7 cm. in diameter, which 
simulated an extensive carcinoma of the floor 
of the bladder. 

Laboratory Findings. Examination of the 
blood showed 4,900,000 red cells, 6900 white 
cells and 90 per cent hemoglobin. The urine 
was alkaline in reaction, contained manj' red 
blood cells, some white blood cells, a moderate 
amount of albumin but no sugar. The blood 
urea was 30 mg. and the blood sugar was 84 mg- 
per 100 c.c. The phenolsulphonphthalein test 
showed 55 per cent excretion at the end of the 
second hour. 

A roentgenogram of the kidneys, ureters 
and bladder showed no abnormalities. 

Cystoscopic Examination. The cystoscope 
was passed with ease. The bladder capacity 
was diminished and distention of the bladder 
with 125 c.c. of solution produced discomfort. 
The bladder wall was moderately inflamed. 



Np.vv Spk.es Vou XXXIll, No. i HlggiuS NcopIaSmS in Diverticula American Joumal of Surgery 8 1 


The left ureteral orifice was not ^'isuaIized 
but at this site was an opening into a large 
diverticulum. A catheter was passed and a 
roentgenogram showed it to be coiled up in a 
large diverticulum. 

An intravenous urogram was made which 
revealed a diverticulum of the bladder con- 
taining a large, irregular mass, thought to be a 
carcinoma. 

On the following day, 5 c.c. of indigocarmine 
was injected intravenouslj- and the solution 
was seen to come from the right ureteral orifice 
in four and one-half minutes and in five minutes 
from the opening of the diverticulum on the 
left side of the bladder. The ureteral catheter 
was again passed into the diverticulum and 
30 c.c. of skiodan injected. A roentgenogram 
showed the same filling defect in the diverti- 
culum that was seen previously. (Fig. 2.) At 
this examination, blood could be seen coming 
from the orifice of the diverticulum. 

An intravenous urogram showed both kid- 
neys functioning well. The left ureter emptied 
into a large diverticulum of the bladder which 
showed a constant filling defect. (Fig. 3.) 

Diagnoses. Hypertrophy of prostate; pri- 
mary tumor of a diverticulum of the bladder. 

Operation. Under spinal anesthesia a large 
diverticulum was removed e.xtravcsically and 
the bladder closed in the usual manner. (Fig. 4.) 

The patient had a pulmonary embolism on 
the si.xth postoperative day but recovered and 
was discharged from the hospital January 20, 
1936. 

Pathologic Diagnosis. Papillary carcinoma 
of a diverticulum of the bladder. 

REVIEW OF LITERATURE 

Targett^ apparently was the first to 
report a primary neoplasm in a diverticu- 
lum of the bladder. In 1896 he examined 
7 specimens in which malignant disease of 
the bladder and diverticula were associated 
and in one instance found that the neo- 
plasm, an epithelioma, was confined to the 
diverticulum. In his review he included one 
case reported earlier by Williams.- A 
diagnosis of sarcoma had been made but 
Targett terms this as incorrect; however, 
Le Comte,^ in his review of all neoplasms 
primary in diverticula includes this case 
reported by Williams. In 1896 Fenwick^ 
reported a case and in 1909, Perthes” and 
Young® each reported examples of this 


condition. Buerger' in 1913 added another 
case and Thomas® in 1916 cited 3 instances 
of neoplasm confined to diverticula of the 
bladder. In 1924, Negro and Blanc® re- 
ported a papilloma primary in a diverticu- 
lum and Harris^® reported an advanced 
carcinoma in a diverticulum. In the same 
year, Judd and Scholl” reviewed 133 cases 
of diverticula of the bladder which had 
been seen at the Mayo Clinic and found 
that carcinoma of the bladder and diver- 
ticula were present in 10 cases. In 4 of 
these, the carcinoma was primary in the 
diverticulum. Five years later, Hunt^® 
reviewed this same series of 10 cases and 
found that evidence of secondarj'^ involve- 
ment of the bladder immediatelj'^ adjacent 
to the orifice of the diverticulum was 
present in all except one in which the 
tumor w'as confined to the diverticula. He 
reported 4 of his own cases of primary 
epithelioma confined to a diverticulum, 
and added a case in which Judd had 
performed the operation in 1916. Deming^® 
in 1927 reported a primary carcinoma in a 
diverticulum and in 1928, Lowsley and 
Gutierrez” reviewed 54 cases of divertieula 
of the bladder and found 3 instances in 
which tumors were primary in diverticula. 
Of these, 2 were benign papilloma and the 
third was a carcinoma. In 1929, Kretschmer 
and Barber” collected 20 cases of carcinoma 
in diverticula of the bladder and added 
another of papillary carcinoma. In the 
same year, Teel” cited 3 instances in which 
a tumor appeared to originate in the lining 
of a diverticulum. In 1930, EwelF' and 
Rathbun” each presented a case, the latter 
being a diverticulum which contained a 
carcinoma of cloacal origin. In 1931, 
Peacock and Corbett” collected 1 1 addi- 
tional cases bringing the total number to 
31. Stewart and Muellerschoen®® cited the 
reports of GilF^ and Hicks®® and added a 
case of carcinoma of a diverticulum in 
which autopsy revealed extensive metasta- 
sis. In 1932, Le Comte® reported a collected 
series of 41 neoplasms primary in vesical 
diverticula which he collected from the 
literature. In 1935 the reports of Hardwick 
and Priestley,®® CJwre®'’ and Allen®® made a 
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the diagnosis is readily established. How- 
ever, the tumor may be small and located 
at the bottom of a diverticulum thus 



Fig. 3. Intravenous urogram showing both kidneys to 
be normal. Tiie right ureter empties into a divertic- 
ulum of the bladder which shows a constant filling 
defect. 

preventing its visualization. In a small per- 
centage of such cases, however, the cysto- 
scope may be pushed into the diverticulum 
and the tumor visualized. 

In 2 of our cases, after thorough lavage 
of the diverticula, persistent filling defects 
were noted upon two successive examina- 
tions and preoperative diagnoses were 
made which were verified at the time of 
operation. In one case, the tumor was 
visualized at cystoscopic examination. 

In the 41 cases reviewed by Le Comte, 
a diagnosis was established in 21 patients 
at operation, at necropsy in 10, b}"^ cysto- 
scopic examination in 9 and in one instance 
in which the cystoscope was introduced 
into the diverticulum, a tumor could be 
seen. Cystograms were made in 14 cases 
and they demonstrated filling defects in 6; 
however, cystograms were not employed 
if the tumor was visualized during cysto- 
scopic investigation. 


Rectal examination is extremely im- 
portant. The prostate may or may not be 
enlarged but above the prostate, a hard. 


pi 

WvU Peter 



Fig. 4. Drawing showing papillary carcinoma in blad- 
der diverticulum. 

firm, fixed mass is sometimes palpable 
which may be responsible for an erroneous 
diagnosis of extensive carcinoma of the 
bladder or prostate unless the possibility 
of this condition is kept in mind. 

A preoperative diagnosis of tumor con- 
fined to a diverticulum was made in 3 of 
our 5 cases, and these diagnoses were 
verified at operation. 

Pathology. The neoplasms which occur 
in diverticula may be benign or malignant. 
A review of the cases reported by Le 
Comte’’* reveals the following types : 


Sarcoma ' ' 2 

Cavernous hemangioma i 

Epithelioma i 

Epidermoid carcinoma 2 

Squamous cell carcinoma 5 

Carcinoma 20 

Papilloma 4 

Benign papilloma 2 

Malignant papilloma i 

Epithelial neoplasm i 

Polyps 2 


Since Le Comte’s review, one carcinoma-^ 
and two papillary carcinomas-’’’-^ have been 
reported. Two benign papillomas, one 
carcinoma and two papillary carcinomas 
comprised our series. Microscopic and gross 
examination showed that these tumors 
simulated those occurring primarily in the 
bladder. 
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Treatment. Total resection of the tliver- 
licuia containin': tlie tumor is the rational 
treatment. Whether the intravesical or the 
extravcsical technique is utilized depends 
upon the preference of the surgeon. In this 
scries, the c.vtra vesica! technique was used, 
thereby completely excising the diverticu- 
lum with a portion of the bladder in the 
region of the orifice of the diverticulum. 
In 1 cases in which the ureters were con- 
tained in the wall of the diverticulum, it 
was deemed advisable to divide and ligate 
the ureters and not attempt to reimplant 
them into the bladder. Although fulgura- 
tion of the tumor has been employed, 
radical operation seems preferable. 

End Results. In the cases rc\iewed by 
Le Comte, cures by excision were rejjorted 
in 13 cases; however, since seventeen 
months was the longest period of observa- 
tion, the final end results cannot be 
evaluated. In the 5 cases reported here, one 
patient with papilloma of the bladder died 
of a cerebral embolism seventeen months 
after leaving the hospital but no recurrence 
had been experienced up to that time. One 
patient with carcinoma in a diverticulum 
died suddenly of pulmonary embolism on 
the twenty-first postoperative day. One 
patient with carcinoma in a diverticulum 
lived one year and six months without 
recurrence. Another patient died of an 
unknown cause two years after removal of 
a diverticulum containing a papilloma. The 
fifth patient is living without recurrence 
six months after operation. 

CONCLUSION'S 

Primary carcinoma of a diverticulum of 
the bladder occurs more frequently than 
we surmise. Complete investigation includ- 
ing cystoscopic examination and cysto- 
grams \yill frequently establish an accurate 
diagnosis before operation. Radical surgical 
excision is the procedure of choice. 
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FRACTURE OF SPINE 

Samuel Kleineerg, m.d., f.a.c.s. 


NEW 

T he modern treatment of fractures of 
the spine is so radically difl'erent from 
that which was employed up to about 
ten years ago, that it may be assumed fairly 
that its aim, technique and results are not 
appreciated generally, particularly by the 
older general practitioners or those physi- 
cians not especially concerned u’ith indus- 
trial or orthopedic surgery. It is, therefore, 
appropriate and advantageous to review 
this subject in some detail. 

The former treatment of fractures of the 
spine depended on the following postulates: 

i. The deformity of a fractured vertebra 
can not be corrected. Any attempt at 
correction was dispelled by fear of damag- 
ing the adjacent spinal cord. 

2. A fractured vertebra heals very 
slowlv, much more slowlv than a fracture 
of any other bone. 

3. Permanent disability is inevitable. 

In the modern concept of the pathology 
and the prognosis of a compression fracture, 
none of these premises is tenable. The 
e.xperiences and teachings of Arthur Davis 
of Eric, Pa., John Dunlop of Los Angeles, 
William Rogers of Boston, R. Watson- 
Jones of Liverpool and many others have 
brought to light facts which ha^•e com- 
pletely altered our ideas in regard to the 
pathological anatomy and potential healing 
qualities of a fractured vertebra. To Arthur 
Davis belongs the credit for being the first 
to direct our attention from the old con- 
servative methods to the opportunities 
presented by treating a fractured vertebra 
as one would any other fractured bone. In 
the management of any fracture we are 
governed by the principle that early 
reduction of the fragments and ellicient 
immobilization will yield the best results. 
This principle is applicable in the treat- 
ment of fractures of the spine. We now 
know that: (i) It is possible to reduce the 
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deformity and to return the fragments of a 
iractured \ ertebra to a normal or approxi- 
mately normal relationship by appropriate 
manipulation; (2) the back can be im- 
mobilized so that the fragments of the 
injured vertebra are held in their proper 
position; and (3) a fractured vertebra with 
the fragments in good position will heal 
rapidly and thoroughly. 

These are the factors which are guides in 
the care of a compression fracture of the 
spine and render the prognosis favorable. 
7 he graver aspects of a fracture of the 
spine do not depend on the injury to the 
vertebra but on the damage to the ad- 
jacent soft structures. This applies to the 
spine in no greater degree than to other 
bones. A fracture of a parietal bone has an 
excellent prognosis unless an underlying 
vessel has been ruptured or the cerebrum 
damaged. A fracture of the pelvis is not 
serious unless a pelvic organ or vessel has 
been torn. A simple fracture of the tibia 
may be very grave if the posterior tibial 
artery has been severed. Similarly, in a 
fracture of the spine the ultimate prognosis 
depends on the associated injury to the 
nerve roots and more particularly to the 
spinal cord. 

PERTINENT ANATO.MICAL FACTS 

It is important to bear in mind the con- 
formation and structure of the spinal 
column, and especially the architecture of 
the vertebra, in order to appreciate not 
only the mechanism and pathology of a 
spinal fracture, but more particular^ those 
anatomical elements which facilitate the 
reduction of a fracture and provide support 
and protection to the injured area. The 
spine is a segmented column of separate 
bones, the vertebrae, joined by verj- strong 
intervertebral fibroelastic discs (Fig. i) 
and numerous ligaments. Of the latter the 
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most important is the anterior common 
ligament (Fig. i). This structure is a 
strong and tough slieet of fibrous tissue 





Fig. I. This illustration of a vertical section through 
the lumbar vertebra is taken from Fick's Mandbuch 
der Anatomic und Mechanick der Gelenkc. Note in 
particular the strong anterior common ligament 
which binds the vertebral bodies. This illustration 
shows verj- clearly that the gre.atest part of the verte- 
bral body consists of cancellous, verj- spongy bone 
surrounded and encased by a thin layer of cortical 
bone. 

extending along the front and sides of the 
vertebrae, continuous!}' from the upper 
cervical region to the sacrum. In the 
ordinary compression fracture this liga- 
ment is not damaged much and lies in 
folds clinging to the fragments at the site 
of the fracture. When the fragments are 
realined it becomes taut, and in hyper- 
extension of the spine, as will be described 
presently, it acts as a splint to hold the 
fragments fixed in their proper position. 
Each vertebra consists of a body and a 
posterior arch from which project the 
spinous, articular and transverse processes. 
The body has a thin layer of cortical bone 
about the periphery which encases spongy, 
vascular cancellous bone. On the posterior 
surface of the bodies there is the posterior 
common ligament (Fig, i) which extends 
along the entire length of the spine, and, 
though it is thin and less effective than the 
anterior common ligament, it affords some 
support to the vertebral fragments of a 
reduced fracture. 

From a practical standpoint there are 
three types of fractures to consider in an 
injury of the spine: (i) compression frac- 


ture of the vertebral body without cord 
involvement; (2) fracture of the vertebral 
processes; and (3) fracture of the spine 



Fig. 2. Shows typic.il wedging of a fractured vertebral 
body. The base of the wedge is posterior and the 
apex anterior. The adjacent intervertebral discs are 
undisturbed. The fracture line is through the su - 
stance of the body. The inferior surface is not altered 
and the superior surface is only slightlj' uneven. 

with cord involvement. 

COMPRESSION FRACTURE OF THE 
VERTEBRAL BODY WITHOUT 
CORD LWOLVEMENT 

Etiology and Pathology- This is the 
commonest of the spinal fractures, usuall} 
resulting from an indirect violence, as a 
blow on the head or upper part of the back, 
or landing on the buttock or feet after a 
fall, in which act the spine is forced into 
acute flexion. The cancellous lamellae 
break, the body of the ^'ertebra collapse^ 
and the superior surface is approximated 
to the inferior. Usually there is greater 
pressure on the front than on the posterior 
part of the body so that the latter is weged 
shaped, narrow in front and high in the 
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back (Fig. 2). The superior surface of the 
body may remain intact, as wlien the upper 
part of the body is impacted into the lower, 
the fracture line extending through the 
middle of the body. The superior surface or 
plate may be fractured in one or more 
places. 1 here may be several lines of 
fracture through the body, a comminuted 
fracture, with or without separation of 
the fragments. When the major force of the 
injury extends through the middle of the 
vertebral body the greatest collapse and 
compression will take place there. Occa- 
sionally the fracture occurs through forcible 
hyperextension of the back. In tliese rare 
instances the back of the body may be 
compressed more than the front and the 
wedge is reversed. Several vertebrae, either 
contiguous or with intervening uninjured 
vertebrae, may be fractured. The fracture 
of the body usually exists as an isolated 
lesion, but there may be an associated 
injury of one or more processes, with or 
without dislocation of the body (Fig. 8). 
The most common type, however, is a 
compression fracture of a single vertebra, 
the wedge ha\-ing its base posteriorly, the 
fracture resulting from a sudden flexion of 
the spine. There may be a predisposing 
factor such as senile osteoporosis (Fig. 3), 
osteoporosis secondary to an endocrino- 
pathy, or a metastatic malignant focus 
which has previously weakened the frame- 
work of the vertebra. 

Frequatex' of Involvement oj Dijjerent 
Sectioixs of the Sphxe. From our knowledge 
of the structure of the vertebral column 
we might expect that the dorsal vertebrae, 
especially the first to the tenth, would be 
involved infrequently because of the pro- 
tection of the adjacent ribs which at their 
vertebral extremities are connected to the 
vertebrae by numerous strong ligaments. 
This is substantiated by experience, for in 
any large group of cases of fracture of the 
spine the first to the ninth dorsal vertebrae, 
inclusive, are found to be involved the 
least often. The greatest number of frac- 
tures are found in the lumbar region in- 
cluding the tenth, eleventh and twelfth 
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dorsal. The cervical vertebrae are affected 
next in frequency. Boorstein,^ reviewing 
41 cases gives the following figures: 

Cases 


Cervic.ll 15 

Dorsal i-iith 4 

Dorsal and lumbar 4 

Lumbar 18 


Total 41 

Cleary^ reports the following distribution 
in 47 cases: 

Cases 


Ccn'ical 7 

Dorsal i-iitb 9 

Dorsal latb 5 

Lumbar 26 

Total 47 


I recently reviewed 98 cases of fracture 
of the spine treated at my office or admitted 
to the Hospital for Joint Diseases. The 
following indicates the sites and frequency 
of involvement. 

Cases 


Ceri'ical vertebra 17 

Dorsal vertebra (ist to 9th) } 

Dor.sal vertebra (lo to latli) 18 

Lumbar vertebra 37 

Sacrum i 

Coccyx t 

Transverse processes 13 

Spinous processes 4 

Articular i 

Odontoid I 

Total 98 


There were undoubtedly man}' unrecog- 
nized instances of fracture of the lamina, 
pedicles and articular processes, but their 
presence is often either obscured by the 
shadows of the bodies or overlooked 
through the greater interest in the injury 
to the bodies. 

Symptomatology. The severity of the 
symptoms varies with the intensity of the 
injury. In the uncomplicated fracture 
the patient may, at the time of injury, 
experience only a sense of stiffness or 
lameness of the back and very little 
disability. 

Case i. R. S., a powerfully built young 
man, was in an automobile accident in which 
he was thrown to the ground sustaining a 
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fracture of the body of the second lumbar. He 
felt a slight discomfort in his back. So little, 
howe^^er, that on the following evening, not 
appreciating the nature of his injurj% he en- 
gaged in a wrestling match in which he made a 
creditable showing. 

Case ii. Mrs. P. fell from a horse, fracturing 
her first lumbar. She had so little incon- 
venience that it was not until three weeks later 
that she sought medical advice. 

The subjective stTOptoms are not com- 
mensurate with the physical alteration of 
the injured vertebra. Not infrequentl3' 
there is loss of consciousness from concus- 
sion of the brain and collapse and shock 
resulting from damage to the abdominal or 
Thoracic organs, or fractures of the ex- 
tremities, so that the fracture of the spine 
may be overshadowed for several days or even 
several weeks by the injurx/' to other parts. 

Case in. John P., a structural iron worker, 
was compressed between steel girders. He was 
brought to the hospital in marked shock with 
an increasing emphysema of his chest and 
dyspnea. It was not until several da3's later 
when his general condition improved that he 
complained of pain in the neck which was found 
to be due to fractures of se\’eral of the cervical 
vertebrae. 

For purposes of clarity it will be con- 
venient to studt' the cfinical picture of 
an uncomplicated fracture without cord 
involvement. 

SUBJECTIVE SY.MPTO.MS 

Backache. The commonest complaint 
is pain in the back in the exact location of 
the injured vertebra. The area of the pain 
is comparatit'elv small, as it e.xtends verj' 
little bevond the limits of the \'ertebra. 
The pain is usually mild and onl\' e.xcep- 
tionally severe. It is, however, persistent, 
is increased by any activity, and is eased 
only by rest or support of the back. The 
degree of the pain in the back depends in 
some measure on the location of the 
injury. It is least marked in the dorsal 
region where there is normall\- little move- 
ment and where the injured vertebra is 
protected by an e.xtensive network of 


ligaments joining the vertebrae to one 
another and to the adjacent ribs. The pain 
is likelj' to be marked in the neck where 
there is free motion between the vertebrae. 
In the lumbar region the pain depends on 
the degree of fragmentation and the 
deformittx 

Referred Pain. As the spinal nerves 
course through the intervertebral foramina 
thej’^ may be pressed upon, with the result 
that there is pain referred to their distribu- 
tion. Thus an individual who has sustained 
a fracture of the spine mat' suffer pain in 
the upper extremities, chest, abdomen or the 
lower limbs depending on the level of 
the injurjx Exceptional!}" the referred pain 
may be so severe as to overshadow all other 
complaints and lead to an erroneous 
diagnosis of a peripheral lesion or one in 
the chest or abdomen rather than in the 
spine, especially if there is uncertainty 
about the manner of injury or if the other 
symptoms in the back are mild. 

Case iv. Mrs. M,, sixty-two years of age, 
lifted a grandchild. She felt some little pain 
in the back but thought nothing of it. She soon 
began to have pain in the lower limbs. This 
persisted and man}" e.\aminations of the hips 
and knees were made to discover its cause. This 
patient also had some stiffness of the back but 
this did not attract so much attention as the 
discomfort in the lower limbs. It was nearly 
three weeks after the original injury before it 
was discovered that she had a fracture of her 
first lumbar vertebra (Fig. 3). 

Referred pains are likely to be common 
when the intervertebral canals have been 
reduced in size, as through extensively 
comminuted fractures or fracture-disloca- 
tions of the vertebral body, fractures of the 
lamina or pedicles, associated with the 
spinal canal, displacement of fragments or 
an exuberant callus, which occurs rarely, 
formed during healing of the fracture. 

Weakness of the Back. Almost imme- 
diately after the injury and continuously 
thereafter the patient feels a weakness of 
the back. He is unable to lift objects or to 
sit or stand in one position for any length 
of time. He is constantly seeking to rest 
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and feels better when lying down than in ensue a variable degree of weakness of the 
any other position. The weakness may muscles of the extremities, up to total 
persist for months, years or e^•en perma- paralysis of one or more groups. This is 



Fig. 3.A. Fig. 31$. 

Fig. 3. Compression fracture of L-i secondary to senile osteoporosis. Anteroposterior view. Note rarefaction of 
all .of the vertebrae. This is very evident in the original film. The vertical diameter of L-i is greatly reduced. 
There is some increase in the transverse diameter. The inter\-crtebral discs arc intact, n. Lateral view. The 
general osteoporosis is here apparent. Note the wedging of the body of L-i and no involvement of the adjacent 
discs. 


nently. The persistence of this symptom is 
likely to be found in those cases in which 
the fracture was not reduced or the 
deformity only partially corrected. 

Stiffness of the Back. The patient can- 
not bend forward, backward or sideways 
as freely previously. The stiflness is not 
equally marked, but it is present in all 
directions. The degree of stiflness varies 
with the extent of the fracture, the acute- 
ness of the backache and with the amount 
of activity, ^^dlen the patient first arises 
from a rest it may be marked. After a little 
activity the sense of stiflness diminishes, 
but it increases decidedly if the individual 
continues to stand or walk for several 
hours. 

Weakness of Extremities. As a result of 
pressure on the peripheral nerves there may 


seen particularly frequently in fractures or 
fracture-dislocations in the cervical region 
(Fig. 12). Not only has the patient pain in 
the arm but inability to raise it because of 
weakness of the shoulder muscles or of the 
hand and wrist muscles. Should there be 
pressure upon or destruction of the cord 
the symptoms will vary from temporary 
motor weakness to total permanent paraly- 
sis with loss of sensation and control of the 
rectal and vesical sphincters. 

De formity of the Spine. Only exception- 
ally is the patient aware of a deformity of 
the spine. The size of the “knuckle” is 
comparatively small and, even though by 
chance the individual touches it, he is not 
likely to appreciate its presence. It cer- 
tainly is rare for the patient to complain of 
a deformity. 
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OBJECTIVE SYMPTOMS 

Localized Tenderness. Just as localized 
pain in the spine is the commonest of the 
subjective symptoms, so localized tender- 
ness at the site of the backache is the most 
constant and most significant of the objec- 
tive findings. The tenderness is definite!}^ 
limited to the injured vertebra and b\yits 
localization indicates the vertebra involved. 
It is important to appreciate that in a 
fractured vertebra the tenderness is found 
onlj’^ on pressure upon its spinous process 
and is absent elsewhere, as in the muscula- 
ture on either side. The tenderness is of a 
mild character and never acute as in an 
inflammatory process. It is, however, per- 
sistent and ma}' be elicited for several 
months after the original injur3\ 

Deformity. With a compression of the 
injured vertebra there is a certain amount 
of buckling and angulation of the spine so 
that the spinous process of the injured 
vertebra is abnormallj'^ prominent and 
projects backward beyond those on either 
side causing a “knuckle.” The degree of 
the deformity varies. When marked it is 
visible in all positions of the trunk. When 
mild it may become apparent onl}’^ when 
the patient bends foiAvard, It is easil3f 
overlooked if slight, especiall3’- if the pa- 
tient is stout or muscular. But, though it 
may not be ^dsibie, it is always palpable. 
When one runs his finger down the spine 
of a normal back he senses that the curve 
of the line of the spinous processes, that 
is the physiological anteroposterior curx'^e 
of the spine, is unbroken. But in a spine 
with a fractured vertebra this line is 
broken at the level of the fracture, the 
examining finger feeling the abnormal 
backward projection of the spinous process. 
This break in the ph3^siological curve of the 
spine corresponds to the area of local pain 
and tenderness, and is an important objec- 
tive sign. Frequently in the cervical and 
lumbar regions the angulation at the site 
of the fracture causes a marked flattening 
or even reversal of the normal forward 
curvature. 


Limitation of Spinal Motions. If the 
fracture is in the dorsal region the motions 
of the spine are restricted but little, in the 
cervical and lumbar areas the limitation of 
motion is definite and easil3' recognizable. 
All the motions are limited, though not 
equall3’' in all directions. The fact that all 
of the motions are restricted indicates that 
the spinal column and not the adjacent 
soft structures is involved. 

Muscle Spasm. There is usuall3" evident 
a moderate degree of spasm of the erector 
spinae muscles in the area of fracture and 
for some little distance above and below it. 
This serves to splint the spine and restrict 
movement which would be painful. The 
muscle spasm is most marked in the neck 
where there is normall3' ver3' free motion, 
and least in the dorsal region. In fact in a 
mild fracture of a middorsal vertebra the 
free spinal movements ma3' be misleading 
and lead to a dismissal of the consideration 
of the existence of a fracture. 

Disability. As a result of the pain, 
stiffness and muscle spasm there is a dis- 
abilit3'^ which includes awkwardness in 
walking, difficult3' during changes in posi- 
tion, inabilit3' to lift objects, and in some 
cases actual paral3fsis. 

Sensitiveness of Back from Indirect Pres- 
sure. An important but frequenth' neg- 
lected finding is pain in the injured part of 
the spine on indirect pressure, such as 
tapping the patient on the head or having 
him jump down on his heels. This is not 
peculiar to fractures, but indicates a pain- 
ful lesion and is of value onl3' in conjunc- 
tion with other S 3 ''mptoms. 

X-ray Examination. Although the his- 
tor3' of the injur3" and the s3'mptonis can 
with reasonable assurance establish a 
diagnosis of a fracture of the bod3’ of a 
vertebra, positive proof is obtainable onl}' 
through a roentgenogram. Two views are 
advisable, an anteroposterior and a lateral- 
Anteroposterior view (Fig. 3): In this 
picture several findings of importance are 
seen. The most frequent change is a reduc- 
tion in the vertical diameter of the verte- 
bra. This varies in degree, but even in the 
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mild cases is definite. The texture of the 
bone appears unaltered, only the size is 
reduced. When the fracture is comminuted, 
displaced fragments may be seen projecting 
across the adjacent intervertebral spaces 
or more commonly laterally on one or both 
sides. The compression may not be uniform 
or symmetrical, hence the body may 
appear wedge shaped. In the fracture-dis- 
locations the body is displaced laterally, 
and forward, commonly in the cerN'ical 
area, or backward, in the dorsolumbar 
region (Fig. 8). It is sometimes dislocated 
laterally to a surprising extent without 
associated cord involvement. Lateral view: 
This picture is the one which contributes 
the diagnostic feature (Fig. 2). The charac- 
teristic appearance is wedging of the 
vertebral body, the anterior border being 
short and the posterior border the base of 
the wedge. In such wedging the lower 
surface remains undisturbed while the 
upper surface is oblique as if the wedging or 
crushing took place from above downward. 
Both the superior and inferior surfaces may 
be smooth, the actual fracture line being 
more or less transverse through the sub- 
stance of the body. The fracture line or 
lines may extend through the superior 
plate as well as through the body of the 
vertebra, exhibiting distinct solution in 
the continuity of the cortical bone of the 
superior and other surfaces of the body 
(Fig. 3 b). When the crushing force passes 
through the middle of the body this portion 
is reduced in its vertical diameter while 
the anterior and posterior borders are 
altered but little. Cases are recovered, 
though I have not seen any examples, in 
which the posterior part of the body has 
been crushed through a force iollowing 
severe hypere.xtension ol the spine. In such 
instances the base of the wedge is situated 
anteriorly. In comminuted fractures frag- 
ments of bone may extend in any direction, 
but particularly upward and forward. If 
only one vertebra has been broken the 
intravcrtcbral disc will not be altered. But 
when there is an cxtensi^•cIy comminuted 
fracture, or more particularly when several 


adjacent vertebrae arc fractured, or in a 
fracture-dislocation, the disc or discs may 
be severely disrupted and the areas occu- 
pied by them reduced in size or obliterated. 

SUMM.AKY OF SV.MPTOM CO.MPLKX 
INDICATIVE OF FRACTUHE OF SPINE 
WITHOUT CORD l.NTOLVEMENT 

The facts which indicate the existence 
of a fracture of the spine arc briefly the 
following: 

1. Mistory of an injury in which the 
trunk was forcibly Hexed through a direct 
or indirect injury or in which the muscles 
of the trunk suddenly and violently con- 
tracted when the body was in flexion. 

2. Subjective symptoms of definitely 
localized pain in the back, weakness and 
stillness of the back, referred pains in the 
extremities, chest or abdomen and weak- 
ness of one or more limbs. 

3. Objective findings of localized tender- 
ness, deformity of the spine, awkward gait, 
restricted spinal motions, spasm in the back 
muscles, paresis or paralysis and .v-ray 
evidence indicating the exact location, 
type and extent of the fracture. 

fracture of the VERTEnRAL PROCESSES 

Any of the vertebral processes may be 
injured, but the transverse j)roccsses are 
more commonly broken than the others. 

Fracture oj the Trarisirrsc Processes. 
Fractures of the transverse processes arc 
rather common; in a recent review of 
98 cases of fractures of the spine at the 
Hospital for Joint Diseases there were 13 
instances of fracture of transverse proc- 
esses, all in the lumbar vertebrae. One or 
several processes may be broken d^ig. 4), 
but I have seen only those of the lumbar 
vertebrae involved. This seems natural as 
those of the dorsal vertebrae are thorotmiily 
protected by the overlying ribs. In the 
cervical vertebrae the transverse procc‘'ses 
are uncommonly strong, so that pre.sum- 
ably a traumatic force applied to the neck 
is transmitted to the bodies, discs or 
intervertebral articulations. The fractures 
of the lumbar transverse processes are 
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almost always a simple linear break, 
usually vertical or slightly oblique onty 
very rarely transverse and ma}' be through 


painful. The diagnosis can be made only 
b}’^ finding the fracture in a roentgen ray 
picture. In the ordinar}' civilian a fractured 



Fig. 4. Unilateral fracture of transverse processes of 
L-3 and 4. Note the marked separation of the 
fragments. 


any part of the process. In a small minority 
it is comminuted. The fragments may not 
be separated by more than the fracture 
line or the outer fragment may be displaced 
upward or outward for a considerable 
distance. The etiological force is a direct 
blow, though instances have been seen in 
which a strong muscular effort was the 
immediate cause. 

Symptoms. The symptomatology of 
fractured transverse processes is very 
vaguc. There may not be any symptoms 
whatever, not unusually there is indefinite 
pain over a wide area due manifestly to 
associated soft tissue injury. The tender- 
ness is generally limited to the fracture. 
These motions of the spine which cause 
tension on the injured area arc limited and 
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Fig. i. Fracture of right lamina of D-i2. 

transverse process causes little or no 
disabilit}'. The fracture heals promptly 
or if the fragments are separated there is a 
brief period of discomfort and disability 
and the situation is forgotten. In medico- 
legal and compensation cases who have 
been told that they have a fracture of the 
“back” the symptoms persist indefinite!} 
until a financial settlement has been agreed. 
W'here there is no legal obligation I have 
never seen a fracture of a transverse 
process give extended disability. 


FRACTURE OF SPINOUS A.N’D ARTICULAR 
PROCESSES AND PEDICLES 

These elements of the vertebra are, m 
comparison with fractures of the body or 
even the transverse processes, very rare!} 
fractured. The cause is a direct blow. The 
fracture is usually linear with little or no 
displacement fFigs. 5, 6 and 7), although 
occasionally there are multiple linear 
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fractures with no separation of the frag- 
ments or very slight displacement. This 
type of fracture may be isolated or more 
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Fig. 6. Vertical fracture through base of spinous 
process of L-4 with moderate separation of the 
fragments. 

commonly a part of a more e.\tensive 
injury to adjacent bones or soft tissue. The 
symptoms consist of pain in the region of 
the injury, increased by activity, especially 
movements of the spine, and relieved ba- 
rest. It is particularly noteworthy that the 
pain is increased only by certain motions 
of the spine, namely those causing tension 
on the fractured area. There is local tender- 
ness but no deformit}-. Walking and general 
activity are impeded to a variable degree 
depending on the individual sensitiveness. 
A positive diagnosis is possible only by 
roentgenographic evidence of the fracture. 
The films must be carefully inspected in 
good light, otherwise the fracture line or 
lines may be overlooked. 

FRACTURE OF THE SPINE WITH CORD 
INWOLVEMENT 

In a fracture or fracture-dislocation of a 
vertebra the spinal cord may be crushed or 


severed with complete, irreparable paraly- 
sis below the level of the injury (Figs. 8 
and 9). The cord may, however, only be 



Fig. 7. Fracture through base of odontoid process. 


compressed by a displaced fragment of 
bone, hemorrhage or edema. Pressure in 
the latter conditions may cause permanent 
damage if continued long enough. Several 
practical problems face the surgeon in this 
emergency'. If there is a recent fracture or 
fracture-dislocation in the neck with partial 
paralysis of the upper limbs, reduction of 
the fracture or fracture-dislocation should 
be undertaken promptly with the con- 
fidence that when the fragments are 
realined the paresis or paralysis will dis- 
appear (Fig. 10). If the injur}'’ is ancient it 
is doubtful how much improvement and 
recovery can be obtained. If the osseous 
lesion warrants it, a reduction of the 
deformity may be attempted but with 
considerable reservations as to the out- 
come. If a reduction is not feasible or 
permissable because of the age of the lesion 
or its location, one must reconcile himself 
to the existing disability, although even 
in such cases support of the neck may give 
some relief. So far as the limb is concerned, 
if there is only partial disability, some 
supportive or operative measures applied to 
the limb may yield improvement (Fig. 1 1). 

A difiicult situation arises in relation to 
the procedure to be followed in recent 
injuries with complete paralysis. Some 
believe that an immediate laminectomy is 
indicated; others are vigorously opposed to 
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it. If the paralysis is due to a crushing or rise to hemorrhage and edema of the cord, 
severance of the cord, surger}'^ is useless, the patient ought to be kept very quietly 
but if a fragment of bone is pressing on the in bed and given an opportunity for 



Fig. 8. Fracture dislocation of D-ta. Note the marked 
compression and wedging of the body of D-I2 and 
the marked backward dislocation of this vertebra 
amounting to a full half inch. The intcrr'ertebral 
discs have not been injured as is seen in tiie film 
taken after the reduction (Fig. 9). 

cord, its early removal and the release of 
the cord are desirable; if the nerve symp- 
toms are due to hemorrhage into or edema 
of the cord, rest will suffice to relieve them. 
What shall one do in a given case with total 
paralysis? If the .v-ray pictures give 
indubitable evidence of the displacement 
of a fragment and pressure by it on the 
cord then resort to a laminectomy should 
be prompt. If there is a dislocation of the 
body of the vertebra (Fig. 8) so that a 
severance of the cord has undoubtedlj- 
occurred, it serves no purpose to operate. 
If there is no gross dislocation of the 
vertebral body and if there is no proof that 
a fragment of bone is pressing on the cord, 
and it is likely that the injury has given 
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Fig. 9. Same case as in Fig. 8. Lateral view taken 

manipulative reduction by the W atson-Jones met o . 

Note complete restitution of the form of the bod} o 

D-12 and complete reduction of the dislocation. 

spontaneous recovery which may and often 
has taken place. 

These criteria are not comprehensive nor 
entirely satisfactory, but they are valuable 
from a practical point of view, considering 
our severe limitations. Laminectomy is a 
comparatively simple operation, yet in 
fractures of the spine, performed routine!} 
for paralysis, it is attended by more than 
average risk. Years ago this operation had a 
high mortality rate, but even today our 
inclination to decompress the spinal cord 
must be tempered with the knowledge o 
the following: 

1. If the pressure has existed for a long 
time the existing damage is permanent. 

2 . Paresis from hemorrhage or edema 
subsides when the blood or exuded fluid is 
absorbed. 
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3. If the injury is such that it is likely principle invoF^ed is, as in any fracture, 
that the coid is se\ered, laminectomy adds reduction by realinement of the fragments, 
an operatiA-e insult to an existing severe The problem is simplified by the fact that 



Fig. ioa. Fig. iob. 

Fig. 10. A. Frnctiiro di.doc.Ttion of C-4. This patient had pain and weakness of arms. These symptoms were still 
present when first seen several weeks after tlie injury. Me Iiad worn support to his neck ever since the injury. 
B. (Courtesy of Dr. Menzies.) The deformity had been reduced by applying traction and a plaster of Paris 
collar. The reduction could not be maintained and hence resort to a “distraction collar” was necessarj’. This 
g.ave ample support and relief from discomfort in his neck and arms. Nirte months after tiie injury, lie has 
about 75 per cent of normal motion in the neck, no tenderness or pain in the neck and has returned to his 
former work which is that of a fitter in a men’s clothing store. 


injury. The futility of this operation 
becomes painfully apparent after one has 
done the operation and found a completely 
crushed cord. 

In the face of a total paralysis following 
a fracture or fracture-dislocation of the 
spine an immediate reduction would be 
attempted. If after the reduction the 
paralysis persisted I would do a laminec- 
toniA^ providing there is eonvincing evi- 
dence of pressure on the cord from a 
fragment of bone. If there is no such proof 
the patient should be kept at rest on a 
convex frame and hope that the paralysis 
is the result of hemorrhage into or edema 
of the cord, and that Avhen the extravasated 
fluid has been absorbed the nerve symp- 
toms will disappear or be ameliorated 

TREATMENT 

Compression Fracture oj the Vertebral 
Body without Cord Pressure. The essential 


realinement is readily accomplished by 
hyperextension of the spine, which is main- 
tained until healing occurs. Hyperexten- 
sion of the spine can be obtained through 
any of several techniques. Davis' describes 
his method as follows: 

The anaesthetized patient is laid prone on a 
low table. The usual head suspension apparatus 
is used to completely elevate the lower e.\tremi- 
ties until the pelvis clears the table by several 
inches. The suspension is done in a direction 
upward and footward. That is, the center of 
suspension is placed about twelve inches distal 
to the foot, so that the traction is horizontal 
as well as vertical, the knees flexed at 45° 
rather than 90°, thus obtaining horizontal 
traction as well as hyperextension, also minimiz- 
ing the pressure on the posterior arch of the 
involved vertebra. After sufficient suspension 
has been gained, manipulation is made by way 
of several quick but measured downward 
thrusts at the site of the gibbus. In many cases 
this manipulation is unnecessarj’- for the reason 
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that the knuckle disappears with suspension, position between two tables of different 
It is only in those cases where the knuckle still levels, one being about a foot higher than 
remains prominent that the manipulation is the other (Figs. 12 and 13) and no anes- 



Fig. ii. Distraction brace for support of the neck in a fracture of a cenocal vertebra. 


necessary to disengage the impaction, reduce 
dislocation or correct alinement. A posterior 
padded plaster shell is then made from the 
head to knees. The roller is mounted and lashed 
on with plaster ropes. Draw sheets, which 
previousl}' have been placed transversely under 
the patient are now drawn tightly around the 
shell, and the complete ensemble is then roiled 
into the dorsal position. The anterior shell and 
rollers are then made. The life preserver roller 
was selected because of its lightness, firmness, 
adaptabilit}' and availabilitj'. Man}' materials 
might do as well. 

Dr. William A. Rogers devised a hvper- 
e.vtension frame which is an adaptation 
of the convex frame. It is arranged so that 
it can be gradually made convex to almost 
90°. The patient lies on this frame and as 
the convexity is increased a marked and 
even e.xtreme degree of hypere.xtension of 
the spine is obtained. The patient then 
lies in this position until healing takes 
place. 

Dr. John Dunlop uses an apparatus like 
the Goldthwaite frame with an automobile 
jack to obtain hyperextension. He then 
applies a plaster of Paris jacket. 

hly preference is for the method de- 
scribed by Mr. R. Watson-Jones of Liver- 
pool. He places the patient in the prone 


thetic is required. The arms and shoulder 
girdle rest on the higher table and the 
pelvis and lower limbs on the lower table, 
with the body sagging into hyperextension 
between them. The longer the patient lies 
in this position the greater becomes the 
degree of hj^perextension. This can be 
increased by manual pressure on the 
fractured vertebra. A stockinette having 
previously been applied to the trunk, as 
soon as the limit of hyperextension is 
reached the bony prominences, as the 
sacrum, iliac crests, etc., are covered with 
felt and a plaster of Paris jacket is applied 
extending anteriorly from the symphysis 
pubis to the upper border of the sternum, 
and posteriorly from the upper dorsal 
region to well over the buttocks. The 
patient is kept in bed from one to several 
weeks with two weeks as an average, and 
then is allowed up for increasing periods 
each day. The original plaster jacket is 
retained for two months, then it is replaced 
fay a spinal brace to be used for three to 
six months, depending on the rapidity and 
solidity of the union as determined by the 
patient’s feelings, the objective symptoms 
and the roentgen-ra\' appearance. 

The preceding type of plaster jacket is 
used in cases of fracture from the middorsal 
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to the lower lumbar areas. When the 
cervical or upper dorsal vertebras are 
fractured, the plaster support must be 
extended upward to include the head. In 
the cervical region a plaster of Paris collar 
or brace is a very convenient support, 
the reduction being best accomplished by 
manual traction on the head or traction 
through a flannel halter. 

The most favorable time for reduction in 
a fracture of the spine is immediately after 
the fracture has occurred. Practically, a 
good result can be obtained within the first 
two weeks. I have a splendid result in a 
woman who came to me three weeks after 
a fall from a horse. During the first two 
weeks after a fracture of a vertebra little 
union takes place, so that the fragments 
can be readily separated and realined in a 
normal manner. However, after three or 
more weeks enough callus has been de- 
posited to interfere with reduction. 

MECH.-VNUSM OF REDUCTION 

As is well known the intervertebral 
fibrocartilaginous discs, very strong and 
tough structures, are so resistant that they 
are not damaged much, if at all, by a 
fracture of a vertebra. The superior and 
inferior vertebral surfaces remain attaclied 
to the discs. As the spine is hyperextended 
the adjacent discs on either side of the 
fractured vertebra are separated carrying 
with them into opposite directions the 
fractured fragments of the vertebra. The 
separation of the collapsed or impacted 
bony fragments is controlled b\* the range 
of hyperextension, that is, the fractured 
upper and lower vertebral fragments are 
separated to a degree and position which is 
normal for them in hyperextension, con- 
sequently to the normal extent. The rear- 
rangement of the fragments into their 
normal position is further aided b}"^ the 
strong limiting anterior and posterior 
common longitudinal ligaments or mem- 
branes. In addition the tension of the long 
anterior and posterior vertebral common 
ligament serves to hold the fragments in 
place in hyperextension during the process 
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of healing. Thus the vertebral body, which 
can be considered as a bo.x supported by 
the intervertebral discs above and below 
it and by the common longitudinal liga- 
ments in front and in back, is reestablished 
in both size and form. 

In the neck the fracture is usuallv acconi- 
panied by some degree of dislocation, 
which is usualh' greater than the fracture. 
The longitudinal traction ser^’es to realine 
the vertebral bodies completely or partialI3^ 
Often one succeeds in only partially reduc- 
ing the dislocation (Fig. lo). It is impor- 
tant to know that in partial reductions in 
the neck the result maj" be eminently 
successful so that the use of very great 
force is not necessary. A moderately 
ambitious efl'ort should be made to reduce 
the dislocation, but should one obtain onl}'^ 
a partial reduction, one need not subject 
the patient to extraordinary violence as the 
clinical and functional result will, in the 
majority of cases, be satisfactory. 

DUR.A,TION OF SUPPORT AFTER REDUCTION 

In the dorsal and lumbar regions six 
months after the reduction, and sometimes 
sooner, the fracture lines are not visible, 
the texture of the vertebra is homogenous, 
the fracture appears healed, and the verte- 
bra can be subjected to ordinar}^ normal 
strain, so that external support may be 
discarded. But if there is an}^ pain, weak- 
ness of the back or local tenderness the 
brace should be worn somewhat longer. 
Many who have treated fractures of the 
spine by the older methods are now sur- 
prised at how complete the healing can be 
in six months after treatment is instituted. 

In the cervical region, especially if the 
reduction is incomplete, the support should 
be continued for at least a year to allow 
ample time not only for bony healing but 
for healing of the injured soft structures 
which, presumably because of the mobility 
in the neck, remain sensitive a long time. 

PROGNOSIS IN FRACTURE OF THE SPINE 

The prognosis in fractures of the spine 
at the dorsolumbar junction, where so 
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many occur, is today vastly more favorable 
than in former years because of the advance 
in the method of treatment. Given a case 



Fig. 12. The Watson-Jones method of reducing a com- 
pression fracture of dorsal or lumbar vertebra. The 
upper photograph shows the patient lying between 
two tables, the trunk sagging into hyperextension. 
The lower view shows the plaster jacket applied, the 
patient still resting between the tables. 

soon after the accident and without nerve 
involvement, we can actuallj^ look forward 
to a complete restitution to normal and a 
cure in the majority of cases. In the last 
few j^ears I have obtained a cure in every 
case of this tj^pe, most of the patients 
returning to their former habits of work 
and living. In the neck there is usually a 
partial disability" because of either incom- 
plete reduction, damage to the ligamentous 
structures, or both. 

OPERATIVE FUSION OF THE SPINE 

Has the procedure of fusion of the spine 
any place in the treatment of vertebral 
body fractures? Formerly this was com- 
monly" employ’-ed as a procedure of election 
in order to rapidly consolidate the verte- 
bras in the area of the injury" for the 
purpose of limiting pain and enabling the 
patient, especially if he is a laborer, to 


return to some gainful occupation. In an 
article in 1922^^ I summed up the consensus 
of opinion as follows: 



Fig. 13. Plaster of Paris jacket for fracture of the.spine 
according to the tttatson-Jones technique. Patient 
out of bed one week after jacket was applied. Note 
the attitude of In-pcrextension. 

. . . when shortening of the period of con- 
valescence is indicated, then the radical or 
operative treatment is employ'ed. . . • The 
operative treatment, through its evident ad- 
vantages, would seem to be the treatment of 
choice. If the fractured spines were operated 
upon, let us say", within a month after the 
accident, we should, I believe, find rapid and 
early" healing of the fracture, a great saving m 
time and reduction of the disability" period. 

Such a position is no longer tenable as 
our opportunities today' are vastly" better 
than they were then, but I believe that now 
the operative fusion of the spine for a 
fracture should be used as a last resort 
and not primarily", warranted only" in (i) 
old untreated fractures of the dorsal and 
lumbar vertebrae in which there is marked 
and increasing deformity" with backache 
and continuing disability"; and (2) JF 
irreducible or recurrent fracture-disloca- 
tions in the cervical vertebrae w’ith pain 
and weakness in the neck and arms. 

TREATMENT OF FRACTURE OF A 
VERTEBRAL PROCESS 
In the case of a patient with a fracture 
of one or more of the vertebral processes 
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iniiiiobilization of the trunk by a plaster sensitive and susceptible individual. In one 
jacket or brace should be continued until instance the information was used for 
the fracture is shown by x-ray films to be monetary returns, but the upset of the 
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Fk;. 14A, Fig. 14c. 

Fig. 14. A. Compression fmcturo L-i before reduction. Moderate wedging of injured vertebra and fracture 
tlirougli substance of vertebral body with little disturbance of superior surface, n. Compression fracture of L-i 
after reduction, dcformit%' almost completely corrected; solid bonj- healing. Mobility of spine reestablished. 


healed, or, if there is separation of the 
fragments with no opportunity lor healing, 
until the patient is symptom free. In rare 
cases when a separated fragment of a 
transverse process continues to give back- 
ache and disability it should be removed. 
Many patients with fractured processes, 
especially transverse processes, have no 
symptoms referable to them and require no 
treatment. 

Theoretically and legally a person with a 
fracture of a vertebral process may be said 
to have a fracture of the spine or back, but 
the damaging effect of such information 
on the morale of the patient is infinitel}"^ 
greater than the physical injury. The 
conscientious surgeon would, under such 
circumstances, avoid telling all of the truth 
to the patient. I have known several 
patients whose mental equilibrium has been 
seriously disturbed for it requires no 
stretch of the imagination to appreciate 
what such a statement would do to the 


patient and the damage to his earning 
capacity was incalculable. I mention this 
point because in recent 3'ears there has 
crept into the profession a t^'pe of doctor 
who thrives on exaggeration of medico- 
legal cases, to the delight of the greed}'^ 
law^-er. 

TREATMENT OF A FRACTURE OF THE SPINE 

WITH PARALYSIS OF THE LOWER LIMBS 

The treatment in this type of case ma}'^ 
be divided into the earh'^ and late care. In 
the earl}' stage the fracture should be 
reduced and immobilization continued 
until the bone has healed. The late care 
consists of nursing attention to prevent or 
heal pressure sores, and to prevent or 
dela}' an ascending infection of the bladder 
and kidney's. At best such patients are 
chair ridden, but with unusual care may 
be kept tolerabl}' comfortable until the 
inevitable urinar}' infection and exitus. 
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CONCLUSIONS 

The great advance in the treatment of 
fractures of the spine can onl}' be appreci- 
ated when it is realized that the majoritj' 
of the fractures are of the so-called com- 
pression type, and that the fracture 
involves most frequently the lower dorsal 
and the lumbar vertebrae, to which may 
be applied the remarkably effective hyper- 
extension method. Formerl}'^ there was no 
thought of correcting the deformit}', while 
today we can obtain a reformation of the 
shape and size of the injured vertebra. 
Formerly a patient with a fractured spine 
was doomed to permanent stiffness, disa- 
bility and backache. Nowadays we look 
forward to not only anatomical restitution 
but to a functional cure. Operative fusion 
of the spine used to be considered a treat- 
ment of necessity, whereas now it is 
relegated to some ancient and untreated 
cases with persistent backache. Thus the 
prognosis in a compression fracture of the 
dorsal and lumbar vertebras is decidedly 
favorable. The treatment is simple, con- 
sisting of immobilization of the spine in 
hyperextension. It is further noteworthj' 
that we now have the convincing proof 
that a fractured vertebra after reduction 
heals rapidly and completely. 

The management of a fracture or 
fracture-dislocation of a cerAucal vertebra 
consists in the reduction of the fracture by 
hyperextension and traction and the im- 
mobilization of the neck and head in the 
best position obtainable until healing 
takes place. Complete reduction of a 
dislocation is not essential so long as 
there are no nerve symptoms. In the 
exceptional patient in whom the disloca- 
tion cannot be controlled by conservative 
measures, a spine fusion is indicated. 

Fractures of anj^ of the vertebral proc- 
esses can simply and effectively be managed 
by immobilization of the back in a plaster 
jacket or spinal brace. In those cases in 
which there is no backache, treatment is 
uncalled. All the fractures in which the 
fragments are in contact and this includes 
the majority, heal rapidly. In an occasional 


case in which there is separation of the 
fragments and persistent pain, it may 
become advisable to remove the loose 
fragment. 

Fractures of the spine with cord in- 
volvement should be treated conservatively 
and expectantly except when there is 
undoubted evidence of pressure of a 
fragment of bone on nerve tissue, when a 
laminectomy should be performed. 
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-CASE REPORTS- 


AUTHOR’S METHOD FOR REPAIR OF ANKYLOSED JOINT 

OF HAND 

C. R. G. Forrester, m.d., f.a.c.s. 


CHICAGO 


F or some time \Ye have been trying to 
arrive at a surgical measure for repair 
or rather, surgical reconstruction of an 
ankylosed joint in the hand. Prefacing this 
subject 1 do not think, although it may be 
possible, to apply this technique to fingers 
below the metacarpophalangeal joints. 

This paper is written after having 
performed this operation on a number of 
cases, and I am showing the technique and 
end results on the last case. Unfortunately 
the previous cases operated, failed to 
report for final analysis. 

This case was referred on February 5, i935> 
with a history that in October, 1934, dur- 
ing an altercation, in striking he received 
lacerations over the metacarpophalangeal 
joint of the second finger on tlie dorsal surface, 
which became immediately infected and re- 
sulted in a complete ankylosis of this joint 
with the finger in complete e.vtension but no 
loss of motion of the middle and distal inter- 
phalangeal joints (Fig. i). 

It was frankly explained to him that I 
thought I could help him but would promise 
nothing definite as to final end results. He 
assumed the responsibility of the operation. 

I wish to lay considerable strength and 
emphasis on the fact that on these operations, 
the operator should not undertake any re- 
sponsibility of operating on such a case until 
infection has disappeared and the tissues have 
remained healed for at least six months or 
longer. 

On March 5, 1935, he entered the hospital 
and the affected hand and left leg were pre- 
pared by shaving the members, wasliing with 
green soap and water, cleansing with ether and 


applying an alcohol dressing, keeping an alcohol 
dressing on for twelve hours previous to the 
operation and then attempting to surgicall}- 








Fig. I. Showing ankylosis of metacarpophalangeal 
joint. 

e.xecute, as nearly as possible, the Lane 
technique. 

Under general anesthesia, a lateral incision 
Avas made on the dorsal surface laterally, and 
this incision can be made either on the thumb 
side or the ulnar side of the metacarpo- 
phalangeal joint (Figs. 20 and b). 

The dissection is done very carefully, avoid- 
ing the sheath of the extensor tendon and 
drawing these structures to one side to expose 
the joint. The joint noAV being exposed and 
found to be ankjdosed, a new joint is mapped 
out (Fig. 3). Too mueh emphasis can not be 
laid on this point; on insisting on the operator 
making a resection of the bone of the metacarpal 
at least }y'2 inch back of the original articulation, 
in order to give plentA- of room for subsequent 
contraction of tissues following healing and in 
order to interpose the flap forming this new 
joint. 

After this field is properly resected the whole 
joint area may appear quite loose and im- 
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Fig. 2a. Location of skin incision. 



Fig. 3. Incision retracted, including extensor tendon; Fig. 4. Bone excised. Circular piece of fascia in place 
head of bone e.xposed for excision. with circular string of catgut. 
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practical. Ho^Yever, this impression is clianged 
as will be seen later. 

The joint is now exposed and prepared for 
the plastic operation. From the thigh, an 
incision having been made lengthwise, the 
fascia lata is exposed and a piece removed 
from the surface sufficiently large to cover the 
distal end of the metacarpal (Fig. 4). The size 
of this fascia is best judged by a visual estima- 
tion of the appearanee of the end of the meta- 
carpal bone and then doubling it about 50 per 
cent upon removing the tissue. 

I found it is better to have too much tissue 
to cover the end than not enough. Also, it was 
my experience, in cutting this fascia in a 
circular form from the thigh, that it v'as found 
very unsatisfactory and difficult to handle; 
therefore, this flap is removed somewhat in the 
form of a square and the edges trimmed off 
after the fascia is formed and tied around the 
end. 

In using this fascia I have come to a verj"^ 
definite conclusion, the outer side of the fascia 
removed from the thigh should not be applied 
against the bone but just the reverse; the inner 
side should be applied, leaving the outer side 
exposed against the opposing phalanx and in 
this way the fat substance develops a normal 
lubricating surface. When this is accomplished 
properly nature cooperates. In fixing the fascial 
flap over the distal end of the metacarpal 
bone, a simple type of loop of plain catgut is 
sufficient (Fig. 4) and then the ragged edges 
beyond the circular or purse string can be 
removed. 

It is essential, prior to applying the fascia, 
to control all bleeding by the use of bone wax; 
otherwise the fascial flap u'ill be pushed away 
from the contact surface of the new made 
joint surface. The tissues are closed by ordinary 
method, using exceedingly fine catgut where 
necessary, preferabl}'^ No. 00 pyoktanin or 
plain catgut. After the tissues are closed a 
simple fluffy dressing is applied without any 
fixation. This dressing is allowed to remain on 
for the first week without changing, assuming 
that the wound is clean. No unnecessary in- 
spection should be made during this time in 
order to give nature a chance to heal the 
surgical field before postoperative education is 
begun. 

Sutures are removed at the end of a week 
or ten days, at the same time re-education of 
the operatiim field is started by just a little 
stimulation of voluntary flexion and extension 


on the part of the patient. The re-education 
treatment consists of the cooperation of the 
patient in the hexing and extending of the 



Fig. 5. Reveals so.nc slight limitation in extension of 
the finger which since the taking of the photograph, 
has returned to normal. 

Fig. 6. Shows distinctly the shortening of the second 
metacarpal and the finger but an ability to flex it at 
the metacarpophalangeal joint. 

Fig. 7. Shows ability to close the second finger on the 
palm of the hand and make a fist in the ordinarj' 
manner whieh he was unable to do prior to the 
operation. 

finger, together with gradual active and passive 
massage. 

On the third postoperative week, all dressings 
were removed, the wound was healed at this 
time and he was started on passive and active 
motion. 

April 26, 1935, it was noted that he had full 
motion in flexion but a limitation of 10 per 
cent in extension. 

August 8, 1935, he was discharged having a 
good useful finger. 

The accompanying photographs show 
the after results of this operation. 



MANAGEMENT OF LARGE SKIN FLAPS* 

H. L. UpDEGRAFF, M.D., F.A.C.S. 

Director, Dept. Plastic and Reconstructive Surgery, Cedars of Lebanon Hospital; Chief, Plastic Surgerj- Staff, 
Orthopedic Hospital; Attending Staff, HoIIj'ts-ood and Methodist Hospitals 

HOLLYWOOD, CALIFORNIA 

T he recent visit of Harold Gillies has to be replaced and where the underlying 
released us from the necessity of de- flap fat maj' be an aid to the final appear- 
fending the use and transfer of large ance rather than a danger to a tube. In 



Fig. I. Fig. 2. 

Fig. I. Old burn of neck; scar extends from chin to sternum with complete muscular inhibition. 

Fig. 2. Complains of pain and difficulty in breathing on effort to raise chin. 

amounts of full thickness skin and massive estimating tissue replacement by massn e 
fat flaps as hazardous and uncertain proce- direct and jump flaps, one must figure on a 
dures. The argument for a tubed pedicle or dela3^ed flap to insure circulation. There 
a delaj^ed flap is a matter of the individual must also be estimated the amount of 
case and often is best solved bj^ a combina- retraction of the area to be replaced,. once 
tion of the two. It is seldom that two burn the offending or marginal tissue has been 
cases are alike, except that the areas which removed. To this must be added flap con- 
might best be used for repair have usualty traction, especialh'^ in the jump flaps- 
been destroj'ed. Allowance, too, must be made for tissue 

Massive direct and jump flaps are lost in trimming the margins for correct 
indicated especially where difficulty in approximation. 

apph'ing postoperative pressure eliminates Remembering these points, one measures 
full thickness grafts. The}" are also the the defect first plus the above allowanc^ 
choice where exceptional!}" large areas are A cloth or leather model is then made and 

* Rc.id before the Society of Plastic and Reconstructive Surgerj-, Atlantic City, June 14, 1935- 
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the flap procedure rehearsed in reverse to 
insure enough slack to prevent tension 
after suturing. 




Fig. 3. Full thickness jump flap planned from nearest 
available good skin. 


The less raw area exposed bettveen 
stages, the less danger of secondary infec- 
tion. The area from which the flap is 
planned should therefore be chosen with 
the thought of quick and easy coverage by 
thin grafts. 

These generalities can best be reduced to 
their components by actual cases. 

My first case (Fig. i) is a boy of eighteen 
years who was badly burned in a gasoline 
explosion as a child. The neck, chest, back and 
upper arms were involved. The chin liad been 
allowed to heal to the sternum (Fig. 2) and 
the neck muscles as a result were markedlj* 
atrophied. The preliminary work consisted of 
freeing the neck adhesions and inserting a large 
stent inlay eovered with a thin graft. After 
the stent was removed he was discharged 
under the guidance of phj'sical therapA’ for six 
months for rejiu'enation of the neck muscles. 


The nearest available unscarred skin, (Fig. 3) 
in an adequate amount for a flap Avas the upper 
abdominal region. Measurement of the neck 


'■A- 



Fig. 4. Skin on forearm has been raised and used to line 
the raised lower half of flap. 


scar area needing replacement was S bj- 10 
inches. After figuring the e.xcess tissue esti- 
mated for contraction of the flap, retraction 
of Avound edges and excess margins, a flap 10 
by 14 inches Avas outlined and incised on the 
upper abdomen. The loAver half of the flap AA-as 
eleA'ated and resutured. Three Aveeks later a 
flap 4 by 12 inches AA-as eleA^ated from the right 
forearm (Fig. 4) and joined to the loAA-er part 
of the abdominal flap. The abdominal defect 
AA-as then thin grafted. Three Aveeks later the 
flap AA-as lifted in its entirety and folded over 
on itself on the arm (Fig. 5). The remaining 
abdominal defect AA-as grafted and the patient 
discharged for a month folloAA-ing a ten day 
hospital stay. 

On reentrance the upper portion of the neck 
AA-as dissected free and resutured to the middle 
third of the unrolled arm flap, the upper third 
of Avhich AA-as attached to the upper neck (Fig. 
6). In three AA-eeks time the rest of the neck AA-as 
denuded and the flap fully unrolled, the arm 
skin returned, AA-ith the result AA-hich you see 
(Figs. 7 and 8). 



Fig. 7. Final result. Abdominal defect repaired b\' thin grafts from leg. 
FiC. 8. Restoration of function and cosmetic detail. 
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Gillies spoke recently of a large tube flap 
transferred from the abdomen to the leg, 
which finally left the navel on the knee. 
About a year ago I saw a patient who had 
had very large breasts and who had 
sur^'ived a fi\'e stage operation in an office 
for breast reconstruction. The physician 
had attempted to amputate the breast 
tissue, feeling that the breasts were too 
large and lumpy for a mastopexy, leaving 
very large and thick skin flaps to form new 
breasts. To insure a cosmetic result he 
constructed two tube flaps bearing the 
nipples at the ends, to be planted higher 
on the chest. Everything had sloughed 
according to nature. Some time later a 
clinic case presented itself with very large 
benign, hypertrophied and persistently 
lumpy breasts, with a history of several 
children and no milk. She had been advised 
amputation but naturally desired a recon- 


struction if possible. I remembered that 
Thorek had suggested a procedure in 1922 
which offered a solution. Accordingly I 
grafted the nipples as free full thickness 
grafts using a dressing of vaseline-parresine 
gauze held in place by flat oval pieces of 
stent, over which stay sutures through 
the grafts and surrounding skin had been 
tied. 

Three weeks later large skin flaps 
much thicker than usual and bearing the 
new nipples were elevated from over 
each breast. All of the breast tissue was 
amputated allowing a complete examina- 
tion of all lumps. There was more than 
sufficient skin and fat for an acceptable 
reconstruction. 

Summing up this brief paper, the most 
important factor in the management of 
large skin flaps, is the careful planning for 
each case, well ahead of the actual surgery. 



IDIOPATHIC ENTEROSPASM OF ENTIRE ILEUM AND 
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I DIOPATHIC cntcrospasm is an entity 
of rare occurrence. The diagnosis tvhich 
is made at operation or autopsy is 
determined by evidence of spasm and the 
exclusion of other pathological findings. 
Since no apparent cause for the spastic 
bowel is evident, the condition has been 
classified as “idiopathic.” The causes 
suggested have been entirely theoretical 
since autopsy has not revealed any in- 
formation which might offer a possible 
etiology. There are no age limitations, 
cases having been reported from three and 
one-half months to seventy years in both 
sexes. About i6o cases have been recorded 
in the literature. Spastic ileus has been 
encountered in both the large and small 
bowel or only in a small segment of cither, 
but the terminal ileum is the most frequent 
site of occurrence. The involved part is 
contracted to 0.5 cm. in diameter, the 
serosal luster is diminished, ischemia is 
present even to the degree of a bluish hue 
and the intestine is unj'ielding to the touch. 
The proximal and distal ends of the ob- 
struction may be distended or normal, and 
in a few cases the proximal end has hyper- 
trophied. However the transition between 
spastic and normal bowel is commonij' 
abrupt. During operation spasm may per- 
sist, be intermittent or disappear with or 
without the application of heat. The symp- 
tomatology resembles that of an acute 
intestinal obstruction. 

CASE REPORT 

A. R., a white male, aged forty-two j^ears, 
occupation bricklayer, was admitted by ambu- 
lance on September 25, 1932, complaining of 
acute abdominal pain. About seven hours 


before admission, following a bowel movement, 
the patient was suddenly seized with severe 
cramp-Iikc pains in the hypogastrium wliich 
liecame more severe during the dat'. There 
was no vomiting. 

The past history was entirely irrelevant 
c.vcept that the patient had lost 10 pounds 
during the last two months. 

Physical examination revealed a well nour- 
ished male appearing in acute pain; tempera- 
ture 99.6, pulse So, respiration 26, blood 
pressure 13O/ 84, leucocyte count 13,280, poly- 
morphoneutrophiles ~S per cent, and small 
lymphocytes 22 per cent. The abdomen was 
entirely rigid with marked tenderness, hyper- 
esthesia and rebound tenderness; the liver 
dullness was obliterated. No positive finding 
other than the local condition were ascertained. 
The provisional diagnosis was generalized 
peritonitis due to a ruptured peptic ulcer and 
laparotomy was performed under gas-oxygen- 
ether anesthesia a short time after admission. 
A right rectus incision was made. There was 
no free peritoneal fluid. The appendi.x appeared 
normal and was removed by the carbolic knife 
and ligature method. The entire large gut and 
the small intestine up to the jejunum 'was 
found collapsed in a state of spasm, ending 
abruptly at the jejunum, about 0.5 
diameter and appeared blue in color. The 
mesentery appeared normal. The bo'vel re- 
covered "'ith the application of warm salin^ 
The gall bladder 'vas thin walled and emptied 
easily. The stomach and duodenum sho'ved no 
pathology'. With the index finger through the 
Foramen of Winslow, palpation revealed a 
moderatelj' fibrous pancreas. The kidnejs 
were normal in size and shape. A jejunostomy 
after the method of Witzel "'as performed 
6 inches proximal to the ligament of Trpitz 
employing a mushroom catheter. Abdominal 
closure was made in layers. 

Signs of pulmonary complications "'cre 
manifested on the first postoperative daj' and 
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.Y-ray pictures revealed a tuberculosis involving 
the apices. The patient improved rapidly and 
seemed well on the road to recovery. The 
^ enterostomy tube functioned satisfactorily 
and distention was absent. On the third day, 
the patient suddenly expired, death being 
attributed to cardiac failure. Autopsy was not 
obtained. 

COMMENT 

The prominent features in this case were 
the absence of intestinal symptoms prior 
to admission to the hospital; the absence of 
abdominal pathology except for the spas- 
ticity of the intestines; the absence of post- 
operative distension. For lack of further 
evidence, death was attributed to cardiac 
failure. The picture at operation was 
typical of the entity described as an 
idiopathic spasticity of the intestines. Our 
case differed only in that it similated a 
ruptured peptic ulcer instead of the usual 
intestinal obstruction. 
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SUMMARY 

A case of idiopathic enterospasm of the 
entire ileum and large bowel is presented. 
The operative findings, marked spasm of 
the gut and the absence of any definite 
patholog}^ were typical of this condition. 
Death was apparentlj^ due to heart failure 
and not to intestinal obstruction as is 
occasionalh' reported. 

REFERENCES 

Biern’.-\th. Priip.ir.it Eines Fiilles von Ileus durch 
sp.^stische Darinstcnose. Deutseb. med. Webnsebr., 
39: 23S0, 1913. 

Engstadt, J. E. Spastic paralysis of the jejunum. 

J. .4. M. A., 90: 2003, 1927. 

L.\n'ge.mak. Spastische Erkrankungen des magendarm- 
trakts. Cciitralbl. J.d. Grenzgeb. d. Med. u. Cbir., 
5: 474, 1902. 

Matthews, A. A. Enterospasm causing intestinal 
obstruction. Nortbwest Med., 7: 2S2, 1915. 
Pendred, V. Enterospasm, operation, death. Brit. 
Med. J., i: 1202, 1909. 

Schmid, H. H. Todesfall bei spastischen Darmver- 
scliluss. Beitr. z. Idin. cbir., 151: 509, 1931. 
Steigman'n, Frederick and Singer, Harry A. Idio- 
pathic .spastic ileus. Awi. J. Surg., 27; 342, 1933. 



SPONTANEOUS RUPTURE OF URINARY BLADDER 
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ROCHESTER, 

C ROSBIE/ in 1924, said that “spon- 
taneous rupture is very rare and 
almost never occurs, except where 
there is disease of the walls of the bladder.” 
In the only case which he had encountered 
the rupture was secondary to a huge 
carcinoma of the bladder. By spontaneous 
rupture is meant that type which occurs 
without external stimuli, the exciting cause, 
regardless of the nature of the rupture 
being unquestionably internal. Rupture of 
the bladder per se, secondary to penetrat- 
mg wounds, was familiar to the ancients. 
Homer described the death of Phereclus as 
the result of a wound from a spear which 
passed from the buttock, through the 
perineum and into the bladder. Spontane- 
ous rupture of the bladder, however, was 
not recognized until some centuries later, 
Pierus- reporting the first case in 1279. The 
next recorded case of spontaneous rupture 
was reported by Johnstone in 1773.^ 
Since that time several cases have been 
added, In 1931, Stone'® found 40 cases 
reported in the literature, to which he 
added 2. 

The factors which cause such a lesion are 
manifold and the classification presented 
by stone is very complete (Table i). 

Despite the many lesions which may 
produce this pathologic condition, it is seen 
only occasionally." At the Cook County 
Hospital, between 1889 and 1893,'= only 
p instances of all types of rupture of the 
bladder were seen among 8000 patients 
admitted to the surgical seixfice; at the 
Rhode Island Hospital, from 1868 to 1929, 

2 instances of spontaneous rupture were 
found among 226,632 patients admitted 
to the medical and surgical services, and at 
the Episcopal Hospital, of Philadelphia, 

II 
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from 1900 to 1905, 3 instances of intra- 
peritoneal rupture were found among 8367 
patients. 

Table i 

ston'e’s classification- of spontaneous rupture of 

THE BL\DDER 

A. Inflammatory lesions of the wall of the bladder 

I. Intramural origin 
z. Extramural origin 

B. Malignant disease of the wall of the bladder 

1. Inten-esical 

2. Intravesical 

3. Extra vesical 

C. Obstructive changes at the neck of the bladder 

1 . Prostatic enlargement 

(a) Benign 

(b) Malignant 

(r) Inflammatorj' (including seminal vesi- 
culitis) 

2. Calculi 

3. Paralj-tic 

4. Uterine and adnexal disease in the female 
3. Occurring during labor 

D. Obstructive lesions in the urethra 

1. Strictures 

2. Valves diverticula 

3. Tumors 

4. Calculi 

5. Peri-urethral Inflammation 

6. Peri-urethral'tumors 

Rupture of the bladder, whether trau- 
matic or spontaneous, is either intra- 
peritoneal, extraperitoneal, or both, vith 
obstructive changes at the neck of the 
bladder being the commonest findings. 
Intraperitoneal rupture occurs about twice 
as frequently as does extraperitoneal rup- 
ture, if the etiologic factor is obstruction- 
However, if the pathologic change is 
primarjr in the vesical wall, the extra- 
peritoneal type predominates, in the ratio 
of about 2:1. The usual situation of intra- 
peritoneal rupture is the vault, in the 
midline.'® This is expected when one con- 
siders that this situation is probably the 
weakest point in the musculature, from an 
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embryonic standpoint, as well as being the 
farthest removed from the supporting 
pelvic tissues and framework. Intraperi- 
toncal rupture usually extends directly- 
through all the coats of the wall of the 
bladder and the tear in the peritoneum is 
adjacent to that in the bladder, but is not 
as large as the tear in the wall of the 
bladder. Frequently, the opening into the 
peritoneum is only a small fissure, and it 
was for this reason that A. T. Cabot, in 
1891, advised that exploratory laparotomy 
should be performed, so that the presence 
of urine might be detected. The opening in 
the wall of the bladder usually is ragged, 
and only rarely will microscopic examina- 
tion reveal any pathologic changes in the 
tissue. 

The symptoms which arc produced 
depend primarily on whether the lesion is 
intra- or extraperitoncal. In either type, 
the history is of unlimited value. The extra- 
peritoneal rupture produces pain and swell- 
ing above the pubis; the swelling soon 
becomes purulent. Small amounts of urine 
are passed, which, on gross or microscopic 
examination, are found to contain blood. 
Shock and its sequela appear rather late. 
According to Pedersen,*’’ a bluish discolora- 
tion and tenderness about the umbilicus 
are symptoms of extraperitoncal rupture. 
Extraperitoncal rupture which occurs late 
may be converted into intraperitoneal rup- 
ture by perforation, secondary to changes 
caused by the urine or pus acting on the 
outer surface of the perforation. 

The intraperitoneal rupture is far more 
grave than is extraperitoncal rupture, and 
early diagnosis is more urgent and dillicult 
in the intraperitoneal than it is in the extra- 
pei'itoneal type. Usually the first evidences 
of rupture are sharp abdominal pain and 
some shock, which may last only a short 
time; the patient feels better after the 
symptoms disappear, and, as a result, does 
not consult a physician for some hours. 
Urgency of micturition follows in most 
instances; only a few drops or no urine are 
voided. At first, the abdomen is very rigid 
or ligneous; later, the tenderness becomes 


localized, particularly in the upper portion 
of the abdomen. The presence of fluid is 
evidenced bv a shifting dulness in the 
hank. 

The most important element in estab- 
lishing the diagnosis is the history, care- 
fully taken, which coupled with a thorough 
physical examination usually serves to 
establish a diagnosis. The advisability of 
checking a known quantity of solution 
injected into the bladder with the amount 
returned, is no longer considered the 
diagnostic method of choice. Martin*® 
acK’ised the use of a cystogram for detect- 
ing rupture of the bladder, while Herbst*" 
advocated cystoscopy, maintaining that 
evidence of the rupture and its location will 
be obtained by the injection of fluid, as the 
opening into the peritoneal cavit}^ occa- 
sionally is sufliciently large to permit all of 
the fluid which has been introduced to 
return through the catheter. 

Once the diagnosis has been established, 
a surgical procedure must be done for either 
the intraperitoneal or extraperitoncal rup- 
ture.*®’*® Cystostomy is all that is required 
in a case of early extraperitoncal rupture. 
In cases in which the rupture has been 
present for some time, and in which urinary 
extravasation has occurred, multiple inci- 
sions are necessary. In the intraperitoneal 
type, a thorough inspection should be made 
of the abdominal cavit3% and it, as well as 
the bladder, should be drained. It seems to 
be the opinion that the tear in the bladder 
need not be sewed, as long as adequate 
drainage is afforded to the bladder. This 
was first mentioned b}’’ A. T. Cabot, in 
1891, and later, b}" Thomas®® and by 
Crosbie.* If doubt exists as to whether the 
rupture is intraperitoneal or extraperi- 
toneal, an explorator}'^ laparotoni}’^ is al- 
waj'^s advisable.®* Nicola^’sen®® has reported 
a case in which cure was obtained b}*^ means 
of drainage with the catheter alone. 

REPORT OF CASE 

A man of Jewish descent, aged forty-seven 
years, came to the clinic August 26, 1935, 
because of a postnasal dripping and fatigue 
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which had followed a nervous ijrcakdown in 
the spring of 1935. In the course of Ids illness 
he had been very irritable, despondent, and 
forgetful. Physical examination at that time 
had not revealed any abnormality. 

Physical examination at the clinic did not 
reveal any abnormality except a small, indirect 
inguinal hernia on the left side, which had been 
present for three or four years. Loss ol weight 
had not occurred; the jjatient weighed 140 
pounds (63. 5 kg.). The value for the blood 
pressure, expressed in millimeters of mercury, 
was too systolic and 70 diastolic. 1 examina- 
tion of the ocular fundi did not reveal any 
abnormality. 

On neurologic examination, the left pupil 
reacted sluggishly to light, and the speech was 
slurred somewhat to alliteration. T he deep 
reflexes, particularly the knee jerks, were 
hyperactive, grade 2 . The patient was argu- 
mentative, a poor calculator and had a poor 
insight. 

The specific gravity of the urine was 1.030; 
the urine contained albumin, grade 2-f; 
erythrocytes, grade i-{-, and a few leukocytes. 
The value for the hemoglobin was 1 5.4 gm. per 
too c.e. of blood, the erythrocytes numbered 
4,960,000 and the leukocytes, 10,500. A differ- 
ential count revealed 20 per cent lymphocytes, 
12 per cent monocytes, 67 per cent neutrophils 
and I per cent eosinophils. Examination of 
the serum disclosed that the Kline test was 
positive, grade i-f-; the Kahn test was positive, 
and the Hinton and Kolmcr tests were negative. 
On e.xamination of the spinal fluid, the Kline 
test was positive, grade 4-f-; the Nonnc-Apclt 
reaction was positive, and the W'asscrmann 
reaction was strongly positive. There were 51 
cells per cmm. of spinal fluid, and the colloidal 
benzoin curve was 133 333 333 322 000. The 
guaiac and benzidine tests revealed the pres- 
ence of occult blood in the feces. 

Roentgenologic examination of the thorax 
disclosed that the pleura was slightly thickened 
at the left apex. 

A diagnosis of syphilis of the central nervous 
system was made and malarial treatment was 
instituted August 18, 1935. The temperature 
rose to 105.4°?. (40.7°c.) on that day and 
again on August 20 and 21. Administration of 
quinine was commenced August 21 and was 
continued for forty-eight hours. The patient 
felt well and was up and about in the hospital 
from August 22 to August 26. 


At 5:00 a.m. on August 26, 1935, the patient 
was awakened from a sound sleep by severe 
])ain in the upper portion of the abdomen. He 
was slightly nauseated but did not vomit. The 
temperature was py.S’r. (36.5°c;.), the pulse 
r.'ite was 94 beats per minute, and the value for 
the blood pressure, exiiressed in millimeters of 
mercury, was 100 .sy.sioiic and 70 diastolic. 
There was increased resistance over the entire 
abdomen, but it was more marked over the 
upper portion with evidence of fluid obtained 
by a shifting dulness to percussion. The nature 
of his condition was problematic, an<l it was 
thought best to stucly his progress for the 
following two hours. A eatheterized specimen 
of urine revealed the specific gravity to be 
t.oio; albumin, grade 2---, erythrocytes, grade 
2-r, and 8 leukocytes per high power field, 
d'he erythyroeles numbered 3,880,000, and the 
leukocytes numbered 12,800 and the value for 
the hemoglobin was 14.9 gm. per 100 c.c. of 
blood. During the four hours immediately after 
the onset of symptoms, shock had occurred. 
The abdomen became much more rigid and 
boardlike than it had been. It was thought 
that perforation of a viscus had occurred, and 
exploratory operation was performed. 

Spinal anesthesia was given and the abdomen 
was opened through an upper right rectus 
incision. When the peritoneum was opened, a 
large amount of straw-colored fluid was found 
in the abdominal cavity. A tear, about 2 inches 
(5 cm.) in circumference, was found on the 
posterior-superior surface of the bladder. The 
peritoneal opening was about the same size as, 
and adjacent to, that in the bladder. The open- 
ing in the bladder was closed with sutures of 
No. 2 chromic catgut. The bladder was drained 
extrapcritoneally by means of a split tube 
which was inserted into the space of Retzius. 
A Penrose drain was placed in the pelvis to 
drain the abdomen, and a Pezzer catheter was 
inserted into the bladder. 

Convalescence was uneventful until the 
eleventh day, at which time the upper angle 
of the incision spread sufficiently to allow a 
knuckle of bowel to escape between the silk- 
worm gut sutures. A secondary- closure was 
made by using througli and through silkworm 
sutures. The subsequent course was entire^' 
uneventful and the patient was dismissed from 
the hospital on the twenty-eighth daj' following 
the second operation. At that time, he was 
able to empty the bladder completely. During 
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convalescence, 0.4 gm. of ncoarsphenaininc was 
administered once a ^Ycek:. 

In a letter received three weeks later, the 
patient stated that he apparently was in 
splendid health. 

SUMMARY 

A case of a ruptured urinary bladder is 
reported because of the rarity of the 
pathologic condition. It also emphasizes 
the importance of surgical interference in 
acute abdominal disorders when certain 
signs, such as acute pain and generalized 
rigidity arc present. The character of the 
fluid in the abdominal cavity, although 
it is no difl'erent in appearance than that 
frequently found in cases in which ascites 
occurs as a result of a variety of causes, 
suggested the possibility of urine from a 
ruptured bladder. 

The cause of rupture of the bladder in 
this case is not known. The patient said 
that he had voided 3 or 4 ounces (90 to 


120 c.c.) of urine soon after the onset of the 
acute pain in the upper part of the ab- 
domen, and that he had voided before 
retiring, eight or nine hours previously. 
The urine obtained b}’ passage of a catheter 
three or four hours before operation evi- 
dentK- came from the abdominal cavity. 
The edges of the opening in the bladder 
were ragged and appeared necrotic. They 
were trimmed until healthy appearing 
tissue was reached. Unfortunately, the 
excised portion of the Y-esical wall was not 
preserved for microscopic study. Syphilitic 
ulcerations do have a tendenej^ to occur in 
the midline, for instance, ulcerations in the 
midline of the anterior thoracic wall and 
sternum are seen occasional!}". In such 
instances, syphilis is always to be ruled out 
as a possible etiologic factor. In this case, 
the rupture was in the midline, and obstruc- 
tion of the neck of the bladder was not a 
factor, as it previously has been reported to 
be in some of the cases.”® 
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FRACTURE OF ANTERIOR SUPERIOR SPINE OF ILIUM 


A SUMMARY OF THE LITERATURE AND REPORT OF A CASE* 
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FAIRFIELD, 

F racture of the anlcrior superior 
spine of the ilium clue to muscular 
violence is rare. In recent years how- 
ever the condition is being more frctiuently 
recognized. Up to 1924 Carp’ collected 21 
cases, including a case of his own, of frac- 
tures of the anterior superior spine of the 
ilium. Christopher," in 1933 was able to 
find 23 additional cases and added one of 
his own, making a total of 43 cases. Since 
then we have been able to collect 1 2 other 
eases in the literature. Seven of the.se 
were published immediately prior to Chri.s- 
topher’s report.”'^ Our case, accordingly, 
makes 58 to be reported up to this time. 
In reviewing the literature we have in- 
cluded only the cases which were caused 
by muscular violence, however, only one 
case was found which was not caused bv 
such force. 

According to Carp there has been some 
question as to whether this is an epiphyseal 
separation or a fracture. He states that 
McHenry and Turner believe the anterior 
superior spine has only a center of ossifica- 
tion, which IS secondary to a center, from 
which the whole iliac crest arises. Epiphy- 
seal separation therefore, which does not 
include the whole iliac crest, would not be 
considered a true epiphyseal separation. 
Carp concurs in this opinion. Fracture 
therefore would seem to be the more 
correct term. 

Carp quotes Poland as stating that the 
center of ossification for the anterior 
superior spine, secondary to that of the 
crest of the ilium, appears at about the 
fifteenth year. It does not become united 
to the ilium until the twentieth to the 
twenty-fifth year, usually the twenty-first 
* From the Orthopedic Clinic, Emp 
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year. According to this, as Carp points out, 
a fracture or separation of the true osseous 
cpiphv.sis can occur only from the fifteenth 
year, the time o’ its formation, to the 
twenty-fifth year, the time of its union 
with the body of the bone. It is a fact that 
practically all cases have occurred between 
these ages. 

The majority of all cases have occurred 
in bo\'s while participating in some type of 
athletics. For this reason it has been termed 
a typical sport injury or as the Germans 
term it “ Sport vcrletzung.” A few cases, 
however, ha\’e occurred in girls and Girp 
cjuolcd one case as occurring in a man 
seventy years of age. 

The most important muscles having 
attachment to the anterior superior spine 
of the ilium and having to do with this 
fracture, are the muscle tensor fascia lata 
and the .sartorius (Figures i A and n). The 
action of the former is to tense the fascia 
lata and assist in llc.xion and inward rota- 
tion of the thigh.’' 1 he action of the latter 
is to assist in the lle.xion of the thigh, flex 
the lower leg and rotate it upward when 
flexed.’' Poupart’s ligament is also attached 
to the anterior superior iliac spine and 
probably exerts an influence on it because 
of the muscles attached to it; the internal 
and external oblique, the transversalis 
and fascia lata.’" 

The mode of production of this injury 
is of particular interest. Most authors 
agree that the pull of the sartorius and 
tensor fascia lata causes the fracture, but 
a few think that the tensor fasia lata 
exerts the stronger force in this connection. 
The majorit}' however think the sartorius 
exerts the greater force, 
oyces Hospital, Fairfield, Alabam.a. 
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Fig. ia. 


Fig. IB. 


Fig. I. .\. Sketch showing the muscles .ttt.nchcd to the anterior superior iliac spine, which by their forceful con- 
traction cause fracture of this structure, n. Sketch showing the anatomy of the tensor fascia lata muscle in 
relation to the crest of the ilium and anterior superior iliac spine. (From Toldt’s Atlas of Human Anatomy.) 



Fig. 2 A. Fig. 2 b. 


Fig. 2 . .A. Radiograph, taken eighteen hours after injury showing fracture of the anterior superior spine of the 
ilium, n. Radiograph ten months later, after conservative treatment, showing solid bony union of the 
fracture. 
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The fracture usually occurs, of course 
during extreme ph3-sical effort, and usuallj^ 
in the act of some sudden movement. The 
injurjf occurs when the trunk is hj^per- 
extended on the thigh or vice versa. Anj' 
sudden movement as in trjdng to straighten 
up quickly, when the trunk is hyperex- 
tended, as occurs when one slips and is 
about to fall, or when wrestling, maj'' 
bring the sartorius and tensor fascia lata 
into sudden and powerful contraction and 
result in the avulsion of the anterior superi- 
or spine of the ilium. On the other hand, 
when the thigh is hyperextended on the 
trunk, as in running, or kicking a football 
and the thigh is suddenty flexed the same 
sudden forceful muscular action maj- 
take place. Indeed, most cases have re- 
sulted from some of the following actions: 
running, jumping, wrestling, kicking a 
football, slipping, sudden turn backward 
and sudden incoordinated movement. 

^^^e believe that due to the greater 
strength and more powerful action of the 
sartorius in flexing the thigh, and due to 
the fact that the fragment is nearlj- alwaj^s 
displaced considerably downward in the 
direction of the pull of the sartorius, this 
muscle unquestionably'’ furnishes the pre- 
dominating force which causes the fracture. 

The diagnosis depends upon the history' 
of a sudden pain in the region, the onset 
occurring during physical effort, local pain, 
tenderness, swelling and crepitation and a 
confirmation by' the roentgenogram. 

Various forms of treatment have been 
tried. The results, according to case 
reports, have been uniformly'^ good, whether 
treated conservatively', ultra conserva- 
tively or radically. Some cases have had 
only rest in bed, others have been strapped 
in various ways with adhesive, still others 
have been immobilized in plaster, while 
many have been reduced by open opera- 
tion. Since conservative methods usually 
give as good results as an open reduction, 
even though accurate anatomical reduction 
is not often as good in the former method 
as in the latter we think that the closed 
treatment is the method of choice in the 


majority of cases. The procedure used in 
the closed method of treatment are immo- 
bilization for one month in a plaster spica 
with the thigh and leg flexed with no re- 
sumption of any' strenuous exercise until 
after six months or more. 

REPORT OF CASE 

C. B., white male, aged seventeen years was 
admitted to the Orthopedic Sendee of the 
Employees Hospital September 28, 1934, about 
eighteen hours after receiving an injury while 
play'ing football. He was running at full speed 
with the ball when suddenly he tried to side 
step a would-be tackier. He was seized immedi- 
ately with a sudden excruciatingly' acute pain 
in the region of the left anterior superior spine 
of the ilium, he was tackled instantly after the 
pain began and had to be carried off the field. 

When first examined upon admission to the 
hospital he was lydng on his right side in bed 
with his legs and thighs flexed, which was the 
position of most comfort. Any' attempt to 
move caused considerable pain but by careful 
manipulation the left thigh could be extended. 
There was acute pain, tenderness and moderate 
swelling over the left anterior superior spine 
of the ilium. A loose fragment could not be 
palpated because of the swelling and tender- 
ness. Radiographic examination (Fig. 2.a) 
revealed a fracture of the anterior superior 
spine of the left ilium. The detached fragment 
was displaced downward about 1.5 cm. and 
laterally about 0.5 cm. 

On account of the marked swelling and 
tenderness over the involved area an overhead 
fracture frame was applied to the bed and the 
left lower extremity' was suspended with the 
knee and hip flexed at 45° by' means of a towel 
which was passed under the knee and sus- 
pended by' a rope and weights. Local heat was 
also applied. Four day's later a plaster spica 
was applied to the left hip with the thigh and 
knee flexed at an angle of 45°. The cast was 
removed about six weeks later when guarded 
active and passive motions were begun with 
hot baths. He was discharged from the hospital 
four day's later with no pain. He began walking 
with the aid of crutches, was seen again in 
two weeks when function was good and there 
was no limitation of motion in any' direction 
or pain on motion. The patient was last 
examined on August 5, 1935, ten months 
after the original injury. At this time all move- 
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meats were normal and there was no pain on 
exertion. Another radiograph (Fig. 2 b) re- 
vealed a complete healing of the fracture 
solid bony union. He could do anything in the 
way of athletics that he did before the injury. 
He participated in football, basketball and 
track during the past year, and his exploits 
on the gridiron were legion, gaining him wide 
acclaim. 

SUMMARY 

A review of the literature reveals that 
fracture of the anterior superior spine of 
the ilium is an uncommon injury. It occurs 
in the majority of instances in tlie young 
athletic individual from seventeen to 
twenty-five years of age. The direct causa- 
tive factor is the pull exerted by the 
sartorius and tensor fascia lata. 

The diagnosis depends upon the history 
of sudden, severe pain in the region of the 
anterior superior spine of the ilium, oc- 
curring during an act of physical exertion. 
The usual localized signs and symptoms 
of a fracture arc present. Roentgen exami- 
nation conlirms the diagnosis. 

A case is reported which is the fifty- 
eighth to be found in the literature. 
Excellent results were obtained by con- 
servative treatment. 

The best treatment is immobilization 
for four weeks in a plaster hip spica with 
the thigh flexed on the trunk. Active 


physical exercises should not be resumed 
for six months or more. 

We do not believe that open reduction 
is indicated in the average case. Even 
though accurate anatomical reduction is 
not always accomplished in the closed 
method, the end results are just as good. 
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PERICARDIOSTOMY FOR ACUTE PURULENT PERICARDITIS 

Abraham O. Wilenskv, m.d., and Howard Liuenthal, m.d., f.a.c.s. 

NEW YORK 


T he patient is a six year old female who 
ten days before admission to the hospital 
developed a head infection and a cough. 
After several days, there was an onset of chills 
and fever and the patient complained of pain 
in the right side of the chest; on the day before 
admission the attending physician found 
signs of fluid. Respirations rapidly became 
increasingly embarrassed so that at the time of 
admission to the hospital there was a very 
marked dyspnea. 

The family and previous history of the 
patient were both irrelevant and of no impor- 
tance as far as the present illness was concerned. 

Physical exammation showed a very dysp- 
neic child, markedly toxic, with a temperature 
range between 104°, and io5°f. Except in the 
chest there were no elicitable objective findings. 
In the thorax there were absent breath sounds, 
fremitus and voice over the entire right chest 
and the left border of the heart was at the left 
anterior axillary line. 

The hemoglobin was 75 per cent. A blood 
culture at this time showed eighteen colonies 
of the gamma type of the non-hemolytic 
streptococcus. The same bacteria were found 
in the urine and in the stools. Evidently the 
child had a relatively severe general infec- 
tion of which the pleural effusion was a 
manifestation. 

An x-ray examination confirmed the pres- 
ence of fluid in the right chest and the marked 
displacement of the heart and mediastinum 
to the left. 

In view of the fact that the accumulation of 
fluid in the chest was of such short duration 
that the heart was displaced so far to the 
left and because of the tremendous toxicitj^ 
preliminary treatment of daily aspirations of 
the chest were done and for three consecutive 
days between 500 and 600 cc. of frankly 
purulent fluid were withdrawn. The fluid con- 
tained large numbers of the alpha type of 
Streptococcus Viridans. the fourth da3’^ the 
heart shadow had retracted to its normal posi- 
tion, the toxicity had lessened markedlj% 
and the dj’^spnea had lost much of its la- 
bored character and believing that the patient 


had been adequatelj'' prepared operation was 
undertaken. 

Under local anesthesia an intercostal inci- 
sion was made in the posterior axillarj' line 
between the eighth and ninth ribs on the 
right side. Closed drainage was established 
under water. 

The child continued to do well, but the 
temperature and other signs of general infec- 
tion still continued. On the twelfth post- 
operative daj' a small abscess of the left 
metatarsal region was incised and drained. 
Radiographic studj' of the foot showed no 
bone involvement. On the fifteenth post- 
operative da\’ the blood culture became sterile 
and remained so thereafter. The clinical pic- 
ture however did not change as j'Ct and the 
signs of general infection persisted. 

At this time the .v-raj' studj' of the chest 
showed that the empj'ema eavitj' occupied 
two-thirds of the chest space on the right side; 
following the operation it was adequate^ 
drained and that the heart and mediastinal 
shadow were in normal position. Nevertheless, 
the dj-spnea showed signs about this time of 
becoming progressivelj' aggravated. On the 
eighteenth postoperative daj'^ the .v-ray demon- 
strated an enlargement of the perieardial 
shadow and confirmed a suspicion of a peri- 
cardial effusion which the phj'sical signs had 
indicated. The effusion was proved bj' an 
aspiration of the pericardial sac of a golden 
j^ellow, slightlj' turbid serous fluid with some 
fibrinous flakes and contained Streptococcus 
Non-hemohaicus. 

The general condition of the patient at this 
time was still good. There was considerable 
dj-^spnea indicating a condition of heart 
tamponade, but there was verj"^ little, if anj', 
ej'^anosis or other sign of an embarrassed 
circulation. The available facts included; 

(1) an adequate^" drained empi'ema cavity; 

(2) signs of continuing general infection and 
of a local metastatic focus in the pericardial 
sac; (3) signs of heart tamponade which 
seemed to be increasing; (4) the sum total 
indicating a serious state of affairs the urgenc3’' 
upon which Dr. Lilienthal insisted. The relative 
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merits of aspiration of t[\e pericardial effusion 
and open operation were freely and adequately 
discussed; and operation favored in spite of the 


care a point was made of taking the child in 
ones arms at frequent intervals and turning her 
face downwards to encourage the escape of 
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Fig. I. Ts inverted. Elect roenrdiogram reeord shows no evidence of myocardial disease. 


fact that the pericardial exudate was a rela- 
tively thin, turbid, serous fluid. 

The child was e.xceedingb’' cooperative and 
the operation was done under local anesthesia; 
she submitted quietly and with astonishing 
fortitude. 

The question of draining the pericardial 
sac from cither the right or left side of the 
sternum was also discussed and the right side 
was chosen because the empyema involved 
this side and operation on the left side carried 
with it the danger of entering into and infect- 
ing the intact left pleura. 

A vertical incision was made at the right 
border of the sternum, adequate!}- exposing the 
areas and then resected the fifth and sixth 
right costal cartilages. The tissue carrying 
with it the anterior edge of the right pleura 
was bluntly pushed away until the pericar- 
dium was seen. A little more room was now 
gained by biting away with the rongeur forceps 
some of the sternal tissue. The pericardial 
sac was then aspirated and when fluid was 
obtained an incision about inches in length 
following the course of the needle was made 
with a narrow scalpel. About a pint or more of 
turbid serous fluid escaped through this open- 
ing. The edges of the pericardial incision were 
fastened to the skin with several catgut sutures 
and no drain of any kind was inserted. 

The little patient reacted well to her opera- 
tion with very little shock. In the postoperatme 


pericardial exudate. A considerable amount 
escaped in that way especially during the first 
few days after the operation. 

There was progressive improvement there- 
after, the dyspnea lessened gradually; first 
noticable when the patient lay quietly in bed 
but later when she was disturbed, moved or 
even turned upon her face. The wound 
was clean and showed signs of progressive 
healing. 

The hospital cardiologist saw the patient on 
the tenth day after the pericardiotomy and 
the twenty-eighth day after the thoracotomy. 
His report is as follows: 

“Pallor, moderate. Slight engorgement of 
the veins in the neck. No edema, no petechiae, 
no cyanosis or orthopnea. No ascites. Broad- 
bent’s sign negative. No thrills felt. Spleen 
not palpable and not enlarged on percussion. 
Liver normal. Left cardiac border at the axil- 
lary line (anterior). Heart sounds good, dis- 
tinct. No murmur at the apex. Po greater 
than A«. Rhythm regular, rate 140 per min. 
Right lung: feeble, breathing in lower parts; 
broncho-vesicular breathing over upper parts 
(compression). Left lung normal. Respiration 
40 per min. Pulse responding to heart action; 
soft (toxic); regular. B.P. 90/55 E. Extremities 
warm. 

“The absence of apical murmurs, of spleen 
enlargement, of petechiae, the clearance of 
positive blood cultures, lack of marked hema- 
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turia, and the general condition, indicate that 
we do not deal with anj' subacute bacterial 
endocarditis or with any carditis; that we arc 
dealing with a suppurative pericarditis onij% 
which fortunately for the child was diagnosed 
and operated upon in time. The electrocardio- 
graph shows only some toxic effects (rapid 
rate) but no definite evidence of myocardial 
disease. 

“The relatively good and free inflow of blood 
indicated by only a slight engorgement of the 
neck veins, the clear second heart sounds, the 
electrocardiographic findings, the blood find- 
ings, etc., indicate that the child has a good 
chance of recovery. In the left lateral position, 
the heart sounds are also distinct and clear 
indicating good drainage. The absence of 
carditis makes the prognosis more favorable, 
although it is still serious.” 

On the twenty-fourth, twenty-fifth and 
twenty-sixth days after the thoracotomy, and 
the sixth, seventh and eighth day after the 
pericardiotomy, there was an increase in the 
temperature. The .v-ray study on the last day 
mentioned showed a moderate reaccumula- 
tion of fluid in the right chest. Further ob- 
servation and .x-ray studies, however, made 
us change that opinion and the visible shadow 
in the right chest was interpreted thereafter as 
a pleural thickening, very likely the result of 
some reinfection, possiblj' even from the peri- 
cardiotomy operation or wound. This at no 
time, however, played any role in the further 
clinical history of the case, except, possibly, 
as it was related to the next development. 

On the thirty-ninth day after the thorac- 
otomy and the twenty-first day after the 
pericardiotomy the temperature reached levels 
which varied between 99° and ioi°f, and 
edema of the lower and posterior parts of the 
patient’s body were noticed. Everyone agreed 
that this was due to some compression of the 
vena cava produced by an inflammatory 
exudation about its point of entry into the 
pericardial sac. Dr. Lilienthal suggested im- 
mediate exploration to relieve this compression. 
In two other similar experiences a reestablish- 
ment of the circulation occurred spontaneously 
the edema disappearing eventually. Besides, 
such exploration might readily prove fatal to 
the child in her present condition. 

Three days later there was an improvement 
in the condition of the patient. Dr. Lilienthal 
concurred in this observation and agreed to the 


postponement of surgical intervention, but he 
maintained that eventually surgery might 
prove necessary, though I disagreed believing 
there would be complete spontaneous disap- 
pearance of the edema. 

Up to this time and continuing until the 
thirty-third day after the pericardiotomy and 
the fifty-first day after the thoracotomj', the 
visible .v-ray shadow of the heart did not 
change. On the fifty-fourth day after the 
thoracotomy and the thirty-sixth day after 
the pericardiotomy, the .v-ray studies showed 
a marked decrease in the size of the heart 
shadow. Its pulsations were distinctly visible 
on fluoroscopy and the roentgenologist, Dr. 
Snow, interpreted this as indicating that the 
pericardial exudate was probably gone. This 
coincided clinically with the continuing im- 
provement of the patient. The superior vena 
cava appeared dilated during the fluoroscopic 
observation but with each inspiration it de- 
creased in width. Dr. Snow interpreted this as 
being caused by pericardial adhesions. 

The child was now out of bed in a wheel 
chair. Improvement continued; the wounds 
healed by primary union and on the fifty- 
eighth day after the thoracotomy and the 
fortieth day after the pericardiotomy the pa- 
tient was discharged from the hospital. 

A follow-up observation on the ninty-sixth 
‘■’day after the thoracotomy and the seventy- 
eighth day after the pericardiotomj*, showed 
the general condition of the patient was excel- 
lent, the color was good, there was no dyspnea, 
no clubbing of the fingers and no engorgement 
of the neck veins. The wounds were both 
healed solidly. There was no edema anxm-here. 
The physical e.xamination revealed no ab- 
normalities either in the lungs and pleura or in 
the heart or pericardium. 

The report of the follow-up roentgenographic 
study, made by Dr. R. A. Bendove is as 
follows; 

“Fluoroscopic and .x-ray examinations re- 
veal both pulmonic fields well aerated. Slight 
peribronchial thickening throughout. Calci- 
fied nodules of various sizes in the right hilum 
region. Thickened right interlobar septum 
apparently between middle and lower lobes. 
Right costophrenic sinus is obliterated and 
the entire hemidiaphragm is somewhat flat- 
tened. However, it shows definite though 
limited respiratorj'^ movements taken in in- 
spiration and expiration respectively. The 
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respiratory excursions of the left hemidia- 
phragm arc of wide amplitude. 

“Heart silhouette appears a little enlarged 
generally. Ratio between MR and ML is 
diminished. No evidence of enlargement of 
one particular chamber. The retro-cardiac 
space, as visualized in various oblique and 
lateral positions, is not encroached upon. 

“ Right phrcnocardiac angle is blunt and 
partially obliterated. However, the alteration 
in size and shape of cardiac shadow in erect 
and supine positions point against any marked 
pericardiac-diaphragmatic adhesions. 

“Upper mediastium is somewhat enlarged 
to the right, due probably to brachio-cephalic 
vessel-group and superior vena cava. It en- 
larges and decreases with respiratory phases, 
appearing wider during expiration in erect 
position. 

“A few dense Irregular patches in the cardiac 
area, in the left and right oblique positions. 
They suggest localized pericardial adhesions 
which do not interfere with cardiac move- 
ments as evidenced by the normal changes of 
the heart shadow in various positions and 
respiratory phases. Fluoroscopic examination 
shows rh\thmic, forceful contractions, more 
pronounced on left. 

“The electrocardiograph reveals no evidence 
of clinical pathology, e.\cept for tachycardia.” 

The follow-up report of the cardiologist. 
Dr. Kapp, is as follows: “The appearance was 
healthy, color good. There was no cyanosis, 
no engorgement of the veins on the neck, no 
edema, except a slight, hardly noticeable, 
pufTiness of the left side of the face in certain 
positions; the right thigh was slightly thicker 
than the left (about i cm. difference) below 
the trochanters. There were no thrills, no ab- 
normal pulsations at the apex or back. Broad- 
bent’s sign was negative. There was hardly any 
increase in the veins in the neck on Valsalva’s 
experiment (deep expiration by closed glottis 
after deep inspiration). No dyspnea on moder- 
ate exertion. 

“The left cardiac border was 2-3 cm. from 
the midclavlcular which is rather due to some 
displacement of the heart to the left (because 
of right empyema with pneumothorax) and 
not to enlargement of the heart. 

“There were no murmurs heard. The heart 
rlnthm was regular; the heart sounds of good 
quality, clear and distinct. The electrocardlum 
is negative except for some tachycardia. P2 


was slightly louder than A2. The lungs showed 
vesicular breathing, and practically over the 
whole surface of the right lung. The liver and 
spleen were not palpable. There was no ascites. 
The blood pressure was: S3"stolic 95, diastolic 
65. 

“Fluoroscopic examination: showed no dila- 
tation of the large vessels, slight displacement 
of the heart to the left, no cardiac enlargement 
and good amplitude of ventricular pulsation. 
There were some pleuro-pericardlal adhesions 
on the right side. The expansion of the right 
lung was very satlsfactorj', and the clearness 
at the costo-diaphragmatic angles was good. 

“Diagnosis and Discussion: These findings 
clearly show that the obstruction to the venous 
return, found on previous examinations (with 
marked engorgement of the neck veins, swell- 
ing of liver, ascites, edema of lower extremities 
and face), has practically disappeared. The 
slight puffiness of the left side of the face might 
be due to the anatomical shape and position of 
the left jugular and innominate veins and to 
acuteness of angle of entrance into the vena 
cava superior. The slight swelling of the right 
thigh vessels, or possibly to some thrombotic 
phenomenon in the smaller vessels of the limb, 
although there was no history of pain in the 
leg and no tenderness on examination was 
noted at any time. 

“The absence of any murmurs or any friction 
rub, and the negative electrocardiographic 
findings would justify the exclusion of any in- 
volvement of the endocardium or nijmcardium 
or of any active pericarditis are present. I there- 
fore consider the results of the operative 
treatment as highly gratifying from the 
cardiological standpoint. Gradual exercise was 
advised. No medication necessary.” 

The second follow-up examination was 
made in June, 1935. The patient’s mother 
stated that in March, 1935 she had consulted 
Dr. Joseph Eldelsberg because of increasing 
obesity. Examination of the child showed 
hypotonia, pot belly, coarse skin, etc., and 
the basal metabolic rate was minus 24 per 
cent. The impression was that the patient 
had a hypothyroidism due to exhaustion 
caused by the demands made upon her entire 
organism by the proceeding protracted illness. 
The patient received two grains a day of 
thyroid gland feeding; gradually increasing 
the dose to three and four grains. She tolerated 
the medication very well and under its influ- 
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ence there was a slight loss of weight and the 
basal metabolic rate rose to minus 13 per cent. 
Treatment was interrupted by the occurrence 
of an attack of measles. 

In May, 1935 the basal metabolic rate had 
dropped to minus 22 per cent. The thyroid 
medication was resumed receiving four grains 
dailj’^ and the basal metabolic rate on June 17, 
1935 was plus 6 per cent. On that date the 
weight was 73 M pounds and her condition in 
general was very much improved as to her 
skin, obesity, pot belly, hypotonia, etc. The 
pulse rate was 86 per minute. 

It may be that the thyroid function will 
improve as the patient recovers from the 
effects of the infection and the exhaustion. It 
is probable that the thyroid gland administra- 
tion will be gradually or diminished entirely. 

DISCUSSION 

There are numerous reports including a 
large number of cases, giving the necessary 
statistical information, best review being 
that of Winslow and Shiplej'- who studied 
a series of 1 18 cases. 

Pericardial purulent effusions, except 
for those few which follow gunshot and 
stab wounds are to be encountered as 
secondary or metastatic foci during some 
general infection, or as an infection by 
contiguity of structure when the pleura, 
lung or other neighboring structure is in- 
volved. Sometimes the latter two mech- 
anisms are so intimately involved as to 
make it difficult to make the correct 
interpretation. The important point, how- 
ever, seems to be that pericarditis and 
pericardial purulent effusions belong in 
the class of lesions which one must consider 
when other condition are present during 
the clinical course in which pericarditis is 
found; and, under such conditions, the 
presence of pericardial effusions must be 
watched daily. It is not to our credit that 
pericarditis and pericardial effusions, under 
the conditions mentioned, form one of the 
most frequent unexpected encounters in 
postmortem examinations. 

In the case reported the pericarditis 
was a secondarv manifestation during 


the course of a streptococcus general 
infection. 

The commonest sequence follows some 
infection of the thoracic contents; the 
least common, perhaps, occurs after osteo- 
myelitis of the sternum, not as a manifesta- 
tion of the general infection, but as a 
local complication incident to the rupture 
of a subperiosteal abscess on the posterior 
aspect of the sternum into the pericardial 
space common after general infection. 

The recognition of pyopericardium de- 
pends upon the medical preparedness of 
the attending physician, often repeated 
phj'sical examination, and frequent roent- 
genographic study, which should alwaj-s 
be confirmed b}’^ an immediate paracentesis. 
Of these three factors, paracentesis carries 
with it the danger of damage to the heart 
muscle or its nourishing vessels, and the 
danger of infecting new areas or hollow 
spaces, notablj' in the pleura. 

The measure of the importance and the 
urgency created by an accumulation 'of 
fluid exudate in the pericardial sac is 
furnished by the degree and intensity of 
any accompanjfing heart tamponade which 
is present; the greater the heart tamponade 
the more urgent the necessity for its 
immediate relief. 

The usual opinion is that the earlier 
the drainage is established the better 
for the patient and the more certain of 
the ultimate success of the operation. This 
opinion, however, does not seem to be 
substantiated out by collected statistical 
reports. For instance, in Winslow and 
Shipley’s series between 55 and 61 per cent 
of the patients recovered regardless when 
the operation was done. And furthermore, 
in those operated before two weeks, 55 
per cent recovered, while in those operated 
after two weeks 61 per cent recovered, 
indicating a better outcome in those not 
operated during the first two weeks. 

Of the two available therapeutic pro- 
cedures, paracentesis is only a palliative 
procedure and, if this is persevered in, 
alone, the mortalitj- is 100 per cent. 
Some form of open drainage of the pen- 
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cardium is necessary. It is important to 
remember that the pericardium may be 
opened and drained from the right or left 
sides of the sternum or from below. The 
choice of right or left approaches enables 
one to avoid an infected side, as was done 
in the case reported and it seems that with 
this versatility of approach, the one from 
below is possibly superfluous. 

Difl'erent forms of drainage apparatus 
have been employed, tubes and gauze 
forming the majority of the mechanisms 
employed. There are some reports in the 
literature of the pericardium having been 
sewn to the skin to form a wide cloaca, 
as was done in the recorded case. The 
result in this case was very satisfactory 
and would lead us to use this method 
again in any subsequent case. 

Chemical sterilization of the pericardial 
cavity was not employed in this case. 
The experiences reported in the literature 
lead to the opinion that this method is 
of little importance in pyopericardium. 

Secondary revisions of the wound are 
necessary sometimes because the formation 
of intrapericardial adhesions tend to form 
closed-off pockets, especially in the pos- 
terior and lower parts of the pericardial 
sac which do drain inadequately or not 
at all. Possibly, this tendency would 
emphasize one advantage of an early 
operation, in that the latter should be 
done before adhesions have had time to 
form. Nevertheless, the danger of a subse- 
quent adhesive pericarditis seems to be 
only about 1.5 per cent. In this case, no 
secondary revision of the wound proved 
necessary and up to the present time there 
is no evidence of any adherent pericardium. 

The prognosis seems to depend almost 
entirely upon the etiological factor in- 
volved, inasmuch as regardless of the time 
which elapses between the onset of the 
condition, or when the diagnosis is first 


made and the time of operation, the 
proportion of cures seems to maintain a 
fairly uniform level. This seems to hold 
true also for the method of establishing 
drainage. Primary infections of the peri- 
cardium seem to be followed by the best 
and most numerous recoveries. Pneumo- 
coccus infections are followed by about 
50 per cent of recoveries. Streptococcus 
and staphjdococcus infections are followed 
by the poorest results. There has been a 
gradual decline in the published mortalities 
from 60 per cent in the first 25 cases 
published to about 43 per cent for the last 
28 cases. 

SUMMARY 

In a six year old female child a “catarrh- 
al” Infection was followed by an empjrema 
in the right pleural space. Preliminary 
daily aspirations of the exudate was 
followed shortly’' by drainage through an 
intercostal incision; but the marked dysp- 
nea was not relieved by the thoracotomy. 
A large pericardial effusion was then 
found, and the symptoms of heart tampon- 
ade necessitated a pericardiostomy which 
was done through a right sided approach 
in order to obviate any involvement of the 
left pleural space. The result of the opera- 
tion was excellent; the convalescence was 
disturbed only by temporarj^ edema of the 
lower half of the body, attributed to 
pericardial inflammatory exudate about 
the inferior vena cava. This disappeared 
spontaneousl3^ 

Repeated x-ra^" and electrographic cardi- 
ac studies showed no essential change in 
the cardiac mechanism. At the time of 
discharge the wounds were healed and the 
child was in good general condition with 
apparentl}”^ no abnormalit}' in the heart or 
chest. FoIIow-up observations confirmed 
this opinion. 



ANGINA PECTORIS AND THYROID GLAND 

NliW SURGICAL APPROACH 
BliKNAUn B. FKlIiDMAN, M.l). 


nurFAi.o, 

T he valiif of surjiiTv of the tliyroid 
jilanti in the invitmenl of angina 
ptvloris inslipated by I lie exceptional 
worb anti clinieal reports of Bhiinpart in 
Bostini is being very slowly appiietl to 
other cases. The reasons are very real why 
such an operation of apparently very 
delinile therapeutic value in ;i very large 
percentage of the human adult popul.ition 
will be reluctantly considered. The two 
chief drawbacks for depriving the large 
number of sufferers of angina pectoris from 
the benefits of relief by this means are 
(i) the importance is realized of the great 
danger connected with the operation of 
total amputation, rather than mere abla- 
tion of the thyroid gland, as will lie seen 
later, as a technical problem, rather than 
in the loss of thyroid secretion, iz) This 
procedure is still fraught with hazards, 
chiefly through injury to the recurrent 
laryngeal nerves, especially in cases where 
the nerve pa.sses through the substance of 
the gland, and ])aralhyroid tetany follow- 
ing removal of the parathyroid gland or 
loss of viability of these bodies from inter- 
ference with the blood supply which results 
from the dissection of thyroid tissue in 
close proximity, and necrosis and absorp- 
tion later. 

These local dangers together with a 
lengthy operation on a patient weakened 
by another disease process, as higii blood 
pressure or arteriosclerosis, are verx' signifi- 
cant and need no further exposure. The 
regional difficulties are dangerous not only 
at the time of operation, for it is well 
known that as long as scar tissue keeps 
forming after complete removal of the 
thyroid surgically, injury to the recurrent 
laryngeal nerves and parathyroid bodies 
remains a possibility. 


N. V. 

'riiese problems are not to be skimmed 
lightly when one considers such rejiorls as 
those of .McCiullagh in 1932 of an incidence 
of tetany in 1.3 per cent of 1 1,500 cases in 
which subtotal thyroidectomy was per- 
formed at the Cleveland Clinic, and the 
posterior p.irt of the gland was carefully 
preserved. .Means and Richartlson observed 
that the fretiuency of postoperative para- 
thyroid tetany tiepends roughly on the 
.•itnount of thyroid tissue removed. And 
i~ per cent of ~3 cases of total ablation oi 
the thyroid gland reported by Gilligan in 
lOS-t showed clinically [larathyroid insuili- 
ciency. Cutler in a recent rej>ort of a scries 
of 5.} cases had an immediate postoperative 
mortality of .j: late unrelated to operation 
1 1 ; and of 9 complications, 5 were para- 
thyroid tetany and were recurrent 
laryngeal nerve injuries. 

Such reports emphasize the importance 
one must put on the question. Is the cure or 
improvement worth the risk? While the 
skill of the operator is an important factor 
in preventing injury to these vital struc- 
tures in this most dangerous anatomical 
region, it influences very little the repara- 
tive, sear forming proce.ss that normally 
fallows this operative procedure, Crile 
warning against dissecting recurrent laryn- 
geal nerves but advising one to leave 
normal tissue around it to prevent scar 
injury. 

The second drawback to this major 
procedure is the indirect approach to a 
disease with these serious consequences the 
rationale of which is not yet clear. This 
will be considered only in the light that a 
less severe procedure will be somewhat 
more justifiable. For these reasons, a new 
technique and an operation not so formid- 
able which would accomplish the same 
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results by removing the secretion of the 
thyroid gland from the body metabolism 
in patients with angina pectoris was 


amputation with its risks out of all propor- 
tion? With this in mind, animal experi- 
mentation was continued to study whatever 



Fig. 2. 



sought. 

It was at this time that the author was 
working on the blood supply of several 
of the endocrine glands, chiefly the adrenal, 
and the effect of the interference of the 
vascularity on the viability of the granular 
tissue. 

The difficulties that are encountered in 
maintaining functioning tissue when the 
blood supply is curtailed, even in small 
sections of autotransplants is generally 
well known and was confirmed, both from 
a physiological viewpoint, and more defi- 
nitely by histological study of such tissue, 
under circumstances most favorable for 
growth. During the past three years of 
animal experimentation with this problem 
it has been shown that necrosis and absorp- 
tion with connective tissue replacement 
takes place following major obstruction to 
the original blood supply of the normal 
gland. And as the vascularity of the thyroid 
is by far the greatest of any organ in the 
body and its end arteries without anasto- 
moses, would not its viability be much 
more quickly effected by a sudden loss of 
blood supply? And if so, would not the 
removal of its function in this manner be 
greatly superior to the total ablation 


changes take place in the normal thyroid 
gland following impedance with its chief 
sources of blood supply together with 
the observation for any signs of para- 
thyroid tetany. The microphotographs 
show a normal gland of the cat under low 
power magnification, in Figure i and in 
Figure 2 the thyroid gland of a cat five 
days after ligation of all the blood vessels 
to it except at its medial attachment, 
together with separation of the gland from 
its capsule everywhere except posteriorly, 
showing the complete necrosis throughout 
most of the gland; at the part marked by 
an arrow a small amount of tissue, barely 
recognizable as thyroid, undergoing necro- 
sis. The same procedure was done in a 
monkey and a section removed eight days 
later showed necrosis throughout the tissue 
but no sign of tetanj' developed months 
later. 

The safety factor is the prime considera- 
tion in this problem, but only so long as 
the definite result was possible was the 
procedure to be of value. 

Major in his studies on the blood supply 
of the th^u'oid had showed that there were 
no anastomoses in the thyroid gland itself, 
that only terminal arteries existed in the 
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glandular tissue; and that whatever anasto- 
matic relationships there were among the 
thyroid arteries could be found only in 



the capsule of the gland. Halsted had 
demonstrated the safety of occlusion of the 
four thyroid arteries, provided the liga- 
tions are done at a safe distance from the 
parathyroid glandules. With total extirpa- 
tion of the thyroid it is necessary to ligate 
closely to these structures, and sometimes 
even dissect them from the thyroid sub- 
stance. Enderlen and Hotz in their exacting 
dissections of the thyroid gland chiefly for 
its blood supplj', have shown, as Figure 3 
illustrates, that the terminal part of the 
inferior arteries receives a branch from 
the tracheal and esophageal arteries before 
entering the parathyroid gland as the 
parathyroid artery. The point of ligature 
of the superior thyroid artery in this 
illustration does not apply to the opera- 
tion here advised, as will be seen. Thus 
tetany does not supervene providing liga- 
tion takes place distal to such anasto- 
moses, an impossibility in the total extirpa- 
tion as practiced to the present. 

These anastomoses are small in a normal 
subject, but greatly enlarged along with all 
the other thyroid arteries in the abnormal 
state. 


With the accomplishment of this work 
a case of angina pectoris was selected which 
was progressive to the state where the 
prccordial pain was becoming more fre- 
quent and severe even while at rest in bed. 
The prime consideration in the approach 
of surgery to these patients must be a 
definite diagnosis, where all known rational 
medical treatment should have been used 
for a definite period of time, and found to 
be of little or no avail in the face of a 
progressi\’e disease. This case had been 
hospitalized and medical treatment failed 
to have any effect. She was told on inquiry' 
as to the treatment of heart disease by 
surgery of which she had heard, that 
beneficial results were obtained in some 
cases but the procedure was a new one. 
Her condition had become so desperate 
that she insisted on operation at her own 
risk. 

CASE REPORT 

Mrs. M. C., a white female, aged fifty-three 
j'cars was sent to the hospital with a diagnosis 
of angina pectoris and hypertension January 7, 
1934, for further study and treatment. This 
diagnosis was confirmed by observation in the 
hospital where she experienced numerous 
attacks of precordial pain radiating down the 
left arm to the finger tips; and by electro- 
cardiographic study. Her stay until her dis- 
charge March 24, 1935 was complicated bj' a 
partial coronary thrombosis during which 
attack the temperature rose to 100.8°, pulse 
120, white blood cells ro,2oo; and the radial 
pulse jvas reported as thready during the 
attack. She left the hospital still having 
frequent typical attacks of pain. 

Between the time of leaving the hospital 
and June, 1935, the attacks increased in 
severity' and frequenc3' while at home with the 
slightest exertion until finallj' she was having 
typical angina pectoris seizures radiating to 
the left arm and left side of neck. Medication 
was having verj" little effect. Her blood pressure 
was 170/98, pulse 80. 

She was operated on June 21, 1935 and 
from the daj" after operation through April 
21, 1936, ten months later, she has not had a 
single attack of angina pectoris. The relief was 
immediate. The operation consisted of doubh- 
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ligating the inferior arteries medial to the 
common carotid artery and internal jugular 
vein as it passes behind these and before 
division takes place, cutting between the 
ligatures; and the superior thyroid artery as 
close to its origin from the external carotid 
as possible. The capsule of the gland was then 
carefully separated from the entire area 
except the posteromedian aspect. 

She has done most of her household duties, 
the only complication being a fracture of the 
lower end of the left radius into the joint, 
developed through a fall on a slippery floor on 
September 2, which healed with good function. 
She also visited a sister in Scranton, Pennsyl- 
vania, traveling without any difficulty. She 
is now living a normal life although warned 
to avoid excitement and excessive physical 
exertion. No medication at all has been used. 
An electrocardiogram November 14 revealed 
a normal tracing; the blood pressure was 
156/92, pulse So. 

DISCUSSION 

The result in this case has justified the 
rationale of the procedure and appears to 
warrant further use as long as no simpler 
and more permanent attack on this disease 
is discovered. The result has been most 
satisfactory. Whether it has been due to an 
interruption of the nerve fibers that took 
place in cutting the thyroid arteries; or 
whether the localized ischemia of the 
constantly contracting heart muscle, the 
latter having been made less sensitive 
to the adrenal secretion by the absence 
of thyroid secretion; or whether the mix- 
ture of the secretion products of these 
glands produces this state of altered 
physiology with its local manifestation is 
not yet known. Nor has any other explana- 
tion as to the mode of action been sub- 
stantiated. It is not, however, felt that a 
lowering of the basal metabolism has any 
direct bearing on angina pectoris; while 
the metabolism may be at a certain level 
during a test, that level may vary within 
wide limits during the day of any patient 
without noticeable effect. Cutler has re- 
ported a case of a myxedematous woman 
with angina pectoris who had a preopera- 


tive basal metabolism rate of —15 to —20 
per cent, whose thyroid gland was removed. 
The basal metabolism rate fell to —20 to 
—40 per cent. She was relie\'ed of her 
symptoms even when the basal metabolism 
rate was raised to her preoperati\'e le^•el 
by thyroid extract. 

That we have here a local manifestation 
of a generalized altered metabolism, chiefly 
influenced by the endocrines, and revealed 
in various regions of the body by similar 
reactions, may be further emphasized by 
citing an observation of angina pectoris by 
Sir James Mackenzie. He told of a patient 
whose powers of walking was limited for 
man}’ years by aching legs and feet. On 
several occasions, after walking consider- 
able distances in spite of the discomfort in 
his legs, several hours afterward, while 
resting on a couch was seized with attacks 
of pain, sometimes of great severity, each 
attack lasting about a minute and felt in 
the calf of either leg. These attacks never 
occurred when he ceased walking long 
distances, being stopped by pain in the 
chest. The angina pectoris is but one 
syndrome of localized vascular muscle 
spasm, which from repeated attacks may 
lead to definite pathological findings, to a 
striking degree approaching the symptoms 
of altered physiology in other parts. Never- 
theless it must be admitted that a definite 
lacuna in our knowledge still exists which 
the biochemist must needs bridge in time, 
until when, relief by whatever means are 
best and most safely suited, must be 
employed. 

And, as Levine and others, reported, 
even if thyroidectomy, as an amputation, 
did not alter in any way the rate of blood 
flow, basal metabolism rate vital capacity, 
or other functions, but did relieve the pain, 
then the operation would still be reliable. 
And with the distinct advantages of this 
operation over thyroid amputation, the 
reason to feel so is greater. 

SU.MMARY 

A new surgical approach to the thyroid 
gland in the treatment of angina pectoris 
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is here described with a report of a 
case. 

The operation lacks the dangers of total 
surgical thyroidectomy as practiced for the 
same disease. 

Animal study, on the thyroid gland 
alone, was done as a preliminary step. 

An attempt has been made to replace a 
very formidable operation with a compara- 
tively safe one with the same goal in view. 

I should like here to e.\'press my appreciation 
to Dr. Fred Griffiths, Professor of Plmiology 
at the University of Buffalo Medical School for 
permission to use the laboratories for the 


animal e.vperimentation part of this work and 
for his kind encouragement. 
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MESENTERIC VASCULAR OCCLUSION 
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W HILE the subi'cct of mesenteric 
vascular occlusion has been fre- 
quently discussed in medical litera- 
ture since it was first identified by Ticdc- 
man in 1S43, E is still an entity of sufficient 
rarity to warrant the reporting of eases as 
they arc observed, in order that more 
information might be gathered concerning 
its nature and behavior, eventually leading 
to its earlier recognition and more success- 
ful treatment. Although many interesting 
observations concerning the pathogenesis 
and symptomatology of mesenteric vascu- 
lar occlusion have appeared in recent 
publications, the most illuminating resume 
of this subject has recently been published 
by Boyce and McFctridgc-f 
Historical It was Tiedeman in 1843 
who first identified this lesion, and Virchow 
in 1847 and later in 1854 who accurately 
described its pathology. It was not before 
1863, however, that the first clinical 
description of this entity was recorded by 
Kussmaul and Gerhardt, and in 1875 again 
by Litten. Since then, several series of eases 
were analysed by various observers, Larson; 
Jackson, Porter and Quimby; Trotter and 
others. 

Incidcricc. Owing to the fact that the 
diagnosis of this disease is most frequently 
made at operation or autopsy, it is diflicult 
to estimate the frequency of mesenteric 
vascular occlusion. Some idea can be 
obtained from reports such as these: Brady 
found 14 cases by examining the records of 

tProm llic Dep.^^tIncnt of Surgery of tlie School of 
Medicine of Louisiana Slate University and the Charily 
Hospital of New Orleans, in the International Surgical 
Digest, 20: 2 (Aug.) 1035. The author has drawn 
freely from botli the text and bibliography of this 
communication. 


the Johns Hopkins Hospital up to 1923, and 
of this number 3 were recognized at 
autopsy; Robey was able to collect 51 cases 
from the records of the Boston City 
Hospital over a period of 33 years; Boyce 
and McFetridge were able to collect 13 
cases from 30,000 admissions to the New 
Orleans Charity Hospital over a period of 
seven and one-half years ending May, 1935, 
and of this number 4 were recognized at 
postmortem. Yet, Eisenberg and Schlink, 
in 1918, reported 4 cases which they had 
seen in a period of only two months. 

Iricidence of Age arid Sex. The youngest 
reported case was in an infant one month 
old, and the oldest ninety years, Jackson, 
Porter and Quimby. The majority of cases, 
however, occur between the ages of twenty 
and sixty years. Men arc more frequently 
afi'ccted than women, as indicated in the 
scries of Larson, 26 men to 10 women; 
Brady, 8 men to 6 women; and Jackson 
64 per cent men to 36 per cent women. 

Etiology. The exact cause of mesenteric 
vascular occlusion is not ascertainable in 
the majority of cases, although it can be 
stated that, in general, embolus accounts 
for occlusion of the artery and thrombosis 
for closure of the vein. Disease of the 
circulatory system plays the most impor- 
tant role as a contributing cause in this 
morbid process. Yet the disease, particu- 
larly when involving the vein, has been 
frequently found associated with inflamma- 
tory processes of the appendix, 75 per cent 
according to Polya, and pelvic viscera, 
with carcinoma of pancreas, fatal cirrhosis, 
strangulated hernias and a variety of other 
clinical entities. It has been noted as a not 
too infrequent postoperative complication 
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of acute appendicitis, vaginoplasties, thy- 
roidectomy and other conditions. 

Pathology. Virchow, in 1847, was prob- 



Fig. I. Photograph demonstrating clot occluding main 
stem of superior mesenteric artery. 


ably the first to describe the pathology 
associated with closure of the superior 
mesenteric artery. Although anatomicallj’' 
the superior mesenteric artery cannot be 
considered an end artery as demonstrated 
by Nothnagel, clinically occlusion of its 
main stem leads to extremely grave con- 
sequences. It was Litten who demonstrated 
that occlusion of the superior mesenteric 
artery by a thrombus acted physiologically 
exactly like ligation of any end artery. A 
statistical sur\'ey of the reported cases dis- 
closes the interesting factor that the super- 
ior mesenteric arterj' is more frequently 
involved than is the vein; Jackson, Porter 
and Quimby, Eisenberg and Schlink report 
61 per cent artery to 39 per cent vein; and 
that in about 90 per cent of the cases it was 
the superior mesenteric vessels that were 
occluded, and in only 10 per cent the 


inferior. As occurs elsewhere in the body, 
the extent of intestinal involvement de- 
pends upon several factors, as for example 
the size of the branch of the artery affected, 
the degree of occlusion and the rapidity 
with which the occlusion occurred. KJein 
has clearly summarized the possibilities in 
vascular occlusion of intestinal arteries. He 
stated three distinct possibilities; (i) the 
establishment of a competent collateral 
circulation resulting in no serious results to 
the intestinal mechanism; (2) intestinal 
obstruction without infarction due to in- 
complete occlusion where sufficient blood 
can reach the involved segment of affected 
bowel to maintain its nutrition but not 
enough to enable it to carrj'^ on its peristal- 
sis; and finally (3) intestinal infarction 
varjdng from the mildest form in which the 
mueosa alone is involved to a condi- 
tion where the entire wall of the gut is 
compromised. 

Larson maintained that several incom- 
plete blocks of the lumen of a vascular 
branch may eventually lead to complete 
occlusion of that vessel with resultant 
gangrene. Various explanations have been 
advanced to explain wh}" occlusion of the 
superior mesenteric artery acts exactly like 
the occlusion of an end artery when we 
know that the intestine is extremely rich 
in collateral circulation. Boyd’s explanation 
is probably the correct one. He maintains 
that when a block occurs in the arterj^ 
violent spasms of the intestinal muscula- 
ture are started which cause a further 
anemia of the involved segment, thus 
establishing a vicious cycle with resultant 
gangrene of the involved segment. 

In view of the greater susceptibilitj' of 
the superior mesenteric artery to occlusion, 
it is obvious whj' most of the reported cases 
have involved the jejunum and ileum, the 
extent of involvement ranging from a few 
centimeters of intestine to involvement of 
the entire small intestine, cecum and 
ascending colon. 

The most thorough description of the 
clinico-pathological findings in cases of 
mesenteric thrombosis can be found in an 
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article published by Loop'^ in which are 
described the lesions found in 9 cases upon 
whom laparotomies were performed. Ac- 
cording to this author, upon opening the 
peritoneal cavity one will usually find a 
certain amount of sticky, more or less 
transparent amber fluid which at times is 
blood tinged. The intestine appears soggy 
and edematous, the serosa is glistening and 
the color varies from a state of cyanosis to 
a mottling verging on gangrene. Very little 
peristalsis is seen. The intestinal lumen, 
while not distended, is extremelv relaxed. 
The mesentery is thick and doughy and 
one may at times see or feel the thrombosed 
vessels through it. Subperitonea 1 hemor- 
rhages may or may not be seen. 

Microscopically, according to Eisenberg 
and Schlink, the first changes which are 
detectable are edema and leukocytic in- 
filtration with discrete capillary hemor- 
rhages. Later the vessels and capillaries 
become enormously dilated. Still later 
comes the stage of true hemorrhagic infarc- 
tion with sanguinous extravasation into the 
intestinal coats, particularly in the sub- 
mucosa. Necrosis is most marked in the 
mucosa. Least involved of all is the 
muscularis. 

Sxnnptomatology. The outstanding symp- 
tom of mesenteric vascular occlusions, ve- 
nous or arterial, is abdominal pain which in 
the fulminating cases is sudden in onset 
and excruciating in nature, simulating very 
closely the pain associated with the perfora- 
tion of a hollow viscus. It may occur in 
paroxysms or remain constant, and al- 
though usually generalized over the entire 
abdomen, its point of maximum intensity 
is over the left lower abdomen. Vomiting 
practically always accompanies the pain, 
and according to Loop may persist six to 
eight hours, although in Cases i and 3 of 
Eisenberg and Schlink, vomiting was 
absent. The vomitus at first consists of 
gastric contents, but later contains blood, 
fresh and old. Wilms states that fecal vomit- 
ing does not occur. In the fulminating cases 
shock is frequent. Abdominal distension is 

* Loop, R. G. Jour. Am. Med. Assn. (July 30, 1021). 


usualh’- present and appears early, increas- 
ing in severity with the progress of the 
disease. Peristalsis is absent. 

Fever is rare at the onset, although it 
practically always exists in the later stages 
of the disease and signifies an accompany- 
ing peritonitis. A very striking feature in 
these cases, as noted by Loop, Dumphy and 
Zollinger, is the fact that rigidity of the 
abdominal muscle is slight or entirely 
lacking in the early stages, but it always 
exists after peritonitis has been fully 
developed. The pulse rate in these cases is 
usually elevated even in the absence of a 
rise in temperature, and the leucocytes are 
increased. Some cases show diarrhea with 
melena, others constipation. Defecation is 
frequently painful and associated with 
tenesmus. Borszekj^ attaches importance 
to diarrhea followed by constipation. 

Diagnosis. A review of the collected 
cases reveals the fact that rarelj^ has the 
diagnosis of this disease been made before 
operation or postmortem. The pain may 
simulate that associated with any intra- 
abdominal catastrophe, particularly acute 
hemorrhagic pancreatitis. The absence of 
early rigidity clearly" differentiates it from 
ruptured ulcer, while the failure to elicit 
localized tenderness eliminates acute ap- 
pendicitis. Unlike cases of intestinal ob- 
struction, visible peristalsis cannot be 
elicited through the abdominal wall and is 
absent even with the abdomen open. As 
clearly- demonstrated by Boyce and McFet- 
ridge, mesenteric vascular occlusion should 
be suspected when a patient past middle 
life, giving a history of having had a 
cardiac lesion, presents himself complaining 
of severe abdominal pain with physical 
findings completely out of accord with the 
severity of the symptoms, with a tempera- 
ture normal or even subnormal, but with a 
pulse rate increasingly rapid and a high 
leukocytosis. The suspicion should increase 
in the presence of generalized abdominal 
tenderness without the presence of rigidity 
of the abdominal muscles. According to 
these same authors, a highly' suggestive 
finding is the tendency' for the blood pres- 
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sure to fall. They suggest that repeated 
blood pressure readings be done in any 
suspected case. 

Treatment. It is scarcely necessary’- to 
comment upon the old dictum of operating 
immediately when a surgical abdomen is 
suspected, since the best one can hope for in 
cases of occlusion of the mesenteric vessels 
is for the physician to realize that he is 
dealing with a surgical abdomen, and to 
submit the patient to immediate lapa- 
rotomy. In the event that a tentative 
diagnosis of superior mesenteric vascular 
occlusion is made, it is the concensus of 
opinion that exploratory laparotomy? is 
indicated in every case. With the abdomen 
open, the diagnosis is readily made, al- 
though the extent of intestinal involvement 
may be in doubt, particularly in the early 
stages of the disease. Of all the procedures 
attempted in this disease, the only one 
holding forth any? hope is enterectomy. 
Flint, in 1912, published his experiments in 
the Johns Hopkins Bulletin showing that 
50 per cent of small gut could be removed 
with impunity?. The most recent review of 
this subject was made by Haymond who, 
after an exhaustive study? of the literature, 
concluded that a patient could withstand 
a massive resection of 33 per cent of the 
length of small intestine with good expect- 
ancy? that the digestive tract would return 
to normal function, while 50 per cent 
constituted the upper limit of safety, and 
resection above 50 per cent would neces- 
sarily have poorer results. 

Prognosis. Spontaneous cures are ex- 
tremely? rare, as indicated by Klein who 
found only 8 cases in the literature and 
added i of his own. Occlusion of the 
mesenteric artery? is probably? one of the 
most fatal of all abdominal catastrophes. 
According to Boy?ce and McFetridge, the 
first successful operation for this disease 
was reported by? Elliot in 1894. Thirty 
years later Klein was able to isolate 23 
other successful cases from the literature. 
Meyer, in 1931, found 29 recoveries of 
92 cases, while in Brady’s report of 8 
surgical cases there were 5 deaths. Boy?ce 


and McFetridge had i recovery out of 
9 patients submitted to operation. 

CASE REPORT 

Mrs. C. P., housewife, aged forty?-eight years, 
Italian, was brought to the hospital by? ambu- 
lance on the morning of August 2i, 1935. Her 
chief complaints were nausea, vomiting, obsti- 
pation and diffuse abdominal cramps of thirty?- 
six hours duration. Her abdomen felt distended 
and she stated that she had passed but little 
urine during the past thirty-six hours. 

For the past thirteen years she has had 
diabetes and was now receiving insulin treat- 
ment. Seven y?ears ago her left arm was ampu- 
tated at the axilla for diabetic gangrene. The 
remainder of the history' was essentially? 
negative. 

Physical examitiation revealed an obese 
female about forty-ejght y?ears of age, appear- 
ing acutely? ill. The heart and lungs were 
negative. The blood pressure was 170/76. The 
left arm had been amputated at the scapula. 

The abdomen was uniformly distended but 
presented no visible peristalsis. Although 
tenderness was elicited over the entire ab- 
domen, it was most marked over the left upper 
quadrant. There was no rigidity?, but a positive 
rebound. No masses could be palpated. Rectal 
and vaginal examinations were negative. 

The blood count was unfortunately? omitted. 

Urinaly?sis showed sugar 3 per cent; acetone 
and diacetic acid absent. 

The blood sugar was 352 mgm. per 100 c.c. 
Co- 63 volume per cent. Temperature 103 °f., 
pulse 126 and respirations 28 per minute. 

Owing to the nature of the abdominal find- 
ings, a diagnosis was made of an acute surgical 
abdomen, possibly? due to a ruptured gangren- 
ous appendix. The patient was immediately? 
placed upon large doses of insulin and pre- 
pared for laparotomy?. 

Operation. Under intraspinal anesth^ia, 
the abdomen was opened through a long right 
rectus incision. As soon as the peritoneum vras 
opened, a small amount of brownish, foul 
smelling fluid escaped. The odor was distinctly? 
cadaveric, which aroused considerable com- 
ment amongst those present in the operating 
room. The small intestine was distended, and 
deeply? cyanotic, but showed no tendency? to 
protrude through the wound. Peristalsis was 
absent. The caput coli and the greater part of 
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the ascending colon were deeply mottled and 
presented the appearance of granite. The 
mesentery of the small intestine was thick, 
and of a pale yellowish color. Pulsations were 
entirely lacking within the vessels of the 
mesentery. The dilatation and cyanosis ex- 
tended from the ligament of Treitz down to and 
Including the caput and ascending colon. The 
descending and transverse colon were not 
involved. In view of the fact that we knew that 
we were dealing with a complete closure of the 
main stem of the superior mesenteric vessels, 
a massive resection of small bowel was out of 
the question. As a palliative measure a Witzel 
enterostomy was performed. The patient, how- 
ever, succumbed while the abdomen was being 
closed. 

Postmortem Examination. (Dr. A. A. Eisen- 
berg, Pathologist, Sydenham Hospital.) 

The body is that of an obese, white, elderly 
female with a markedly distended abdomen. 
The left arm is absent. There is a right rectus 
abdominal incision with a rubber catheter 
projecting from its lower angle. 

An incision was made extending from the 
suprasternal notch to the sjunphysis pubis. 
Upon opening the peritoneal cavity there was 
an escape of extremely foul odor. The entire 
gut was distended and blue, and portions of 
it were of a greenish-black color, being gangren- 
ous. Free fluid was absent in the peritoneal 
cavity. The thoracic viscera were undisturbed; 
a gross lesion was not detectable. 

The heart was of normal size and shape. The 
aortic and pulmonary valves were sclerotic 
but there was no eA’idence of stenosis or in- 
sufficiency. The endocardium was normal but 
the myocardial muscle was brownish in color 
and slightly friable. 

The pleural surfaces were greyish-red, 
smooth and shiny and presented no adhesions. 
The lungs revealed no areas of consolidation. 
On section a thin, frothy, brownish-red fluid 
escaped from the lung tissues. 

The liver was normal in size and shape. It 
was brownish in color but slightly paler than 
normal, its capsule firm and smooth. On section 
the normal liver architecture was well pre- 
served. There were no gross lesions. 

The spleen was normal in size, shape and 
color. On section the pulp scraped easily, but 
was of firm consistency. There was no lesion. 

The right kidney was normal in size but 
distorted in shape, the capsule stripping easilj’- 
except for an area on the lateral margin where 


it was adherent. At this point there was a 
depression in the renal mass but presented 
a yellowish-white color. On section the cortex 
was thickened, measuring i8 mm. Extending 
down into the medulla there was a wedge 
shaped area, yellowish-white in color, having 
a fibro-fatty consistency. 

The left kidney was slightlj'- larger than the 
right and had a similar infarct to the one found 
in the right kidne 3 ^ On section the cortex was 
markedlj’- thickened, almost obliterating the 
medulla. No other gross lesions were present. 

The entire intestine was tremendousl}’- 
dilated. The stomach contained a thick, ^^ellow- 
ish fluid. The small gut from the ligament of 
Treitz down to and including the cecum was 
of a greenish-black color, dull and gangrenous. 
The mesenterj”^ showed no abnormalities. On 
dissecting the mesenteric vessels, a thrombus 
measuring ii cm. in length was found in the 
upper mesenteric arterj". It was adherent to 
the vessel wall and completelj'- occluded the 
vessel lumen. It was found to extend into the 
aorta where it was seen to broaden and to 
complete!}' occlude the osteum, indicating the 
point of union of the superior mesenteric 
arterj”- with the aorta. A rubber tube was 
found in the terminal ilium. 

Microscopical. The mj^ocardium shows 
slight increase in interstitial connective tissue. 
All vessels show verj’- marked diffuse athero- 
matous changes and huge calcium deposits, 
the intima crumbling under the slightest 
pressure. 

The lungs show moderate pulmonarj'^ edema. 
The blood ^"esscls show atheromatous changes. 

The liver presents considerable fattj’’ de- 
generation with a moderate distortion of the 
hepatic architecture, such as is seen in earl}’- 
cirrhosis. 

There is enormous thiekening of the capsule 
and trabeculla of the spleen, with much con- 
gestion and a moderate degree of atrophy of 
the lymphoid tissue. 

The right kidney presents an old infarct and 
an occasional obliterated hyalinized glomerulus 
and occasionally a tubule showing cloudy 
swelling is noted. The vessels are markedly 
thickened due to medial fibrosis and arterio- 
sclerosis. There is no evidence of hyperplastic 
intlmal changes. 

The left kidney shows similar changes. 

The thrombus in the mesenteric artery is 
adherent to the intima which shows atheroma- 
tous degeneration. 
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Sections made through one of the diseased 
intestinal loops shows a typical hemorrhagic 
and necrotic mucosa with involvement of all 
layers including the serosa. 

Diagnosis. Mesenteric arterial thrombosis. 

SUMMARY AND CONCLUSION'S 

Although mesenteric vascular occlusion 
cannot be considered a rare clinical entity, 
still it is diagnosed clinically so infre- 
quently, that continued comments on this 
entit}' in the literature might help make the 
profession more conscious of its existence 
and its earlier recognition, leading to more 
encouraging therapeutic results. 

Mesenteric vascular occlusion, involving 
either the vein or the artery, occurs be- 
tween the ages of twenty and sixt}', and is 
more than twice as frequent in males as in 
females. Cardiovascular lesions constitute 
the most frequent etiological factor in the 
morbid process. The disease is rarely 
diagnosed before operation or postmortem. 
Mesenteric vascular occlusion should be 
considered when a patient between the ages 
of twenty and sixty presents himself with 
severe diffuse colicky abdominal pain, 
either constant or paroxysmal accom- 
panied by vomiting and a soft, distended 
abdomen, showing no peristalsis, an ab- 
sence of fever, in the early stages, and a 
definite elevation in the pulse rate and 
leukocyte count. The presence of diarrhea 
with melena in addition to these symptoms 
makes the diagnosis extremely probable. 

Laparotomy is indicated in every case, 
and in those cases within the scope of 
surgical aid, the procedure of choice is 
enterectomy up to 50 per cent of the length 
of the small bowel. When the main stem of 
the superior mesenteric artery is com- 
pletely occluded, so that the entire small 
gut and part of the large intestine are 
involved, the case is hopeless. 

Spontaneous cures are extremely rare, 
and when they do occur, the lesion is 
undoubtedly a trivial one. In general, it 
might be stated that occlusion of the 


superior mesenteric artery is one of the 
most fatal of all abdominal catastrophies. 
A cure may be expected when a case is 
laparotomized earl}* and less than 30 per 
cent of the small bowel requires resection. 

A case is presented by the author, involv- 
ing a diabetic female patient, aged forty- 
eight years, with complete closure of the 
main stem of the superior mesenteric 
arterjf by a thrombus and involvement of 
the entire small intestine, cecum and 
ascending colon. 
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M ammary neoplasms in the young 
are of infrequent occurrence and 
comparatively few articles on the 
subject appear in the medical literature. In 
1908, Jopson, Speese and White^ attempted 
to cover the subject quite completely, but 
found only 19 benign and 9 probably 
malignant tumors reported as having 
occurred before the age of sixteen years; 
and to these they added 2 cases of benign 
lesions which they had encountered. Of all 
primary neoplasms of the breast in the 
young or old, true lipoma and lymphosar- 
coma are among the rarest. The author has 
had the opportunity of photographing and 
studving one of each of these lesions in 
children, descriptions of which are con- 
tained herein with appropriate reference 
to the literature on the subject, together 
with a discussion as to the difficulty attend- 
ing the diagnosis of lymphosarcoma. 

BENIGN TUMORS 

True benign breast neoplasms are of 
several different types, only one of which 
is at all frequent, the well known fibro- 
adenoma, a mixed tumor appearing as a 
solid or intra cystic lesion. Of the 2 1 benign 
lesions reported in the mentioned article, 
12 were of the fibroadenoma type. Fibro- 
adenomata are known to occur at puberty 
or early in adolescence, but grow so slowly 
that they are usually not recognized until 
the late teens or early twenties. At this 
age they are frequently observed and 
many removed but not recorded. The 
author has studied a 3 cm. fibroadenoma 
removed from a girl of sixteen years and 
two smaller ones from a girl of eighteen 


years, both patients having reached sexual 
maturity' at an early age. 

Angion^ata of the breast, especially 
following trauma, are occasionally noted. 
Jopson et al. report 6 cases in their series, 
3 of which were in boys. It is probable that 
certain cases of so-called breast angiomata 
are examples of congenital nevi of the 
deeper layers of the skin rather than of 
the mammary gland itself. Pure adenoma, 
melanoma and dermoid C3'Sts of the breast 
have been reported but are unusual lesions. 
Fibroma, osteoma, chondroma and teratoid 
mixed tumors occur, having been discussed 
by Ewing in his classical work on “Neo- 
plastic Diseases.”- 

LIPOMA 

Pure lipoma of the breast proper is one 
of the rarest tumors, regardless of age, 
according to Finney,® who emphasized the 
necessity of difl'erentiating between hyper- 
trophy or obesity of the fatty capsule and 
true lipoma. Kaufmann^ also regards them 
as being rare. Bunts® records 19 lipomas 
in a series of 1904 breast tumors, or i per 
cent. Peck and White® in a study of 331 
breast tumors found 2 lipomas of 136 
benign growths. Smith and Marks' found 
no lipoma in 20 1 cases of benign breast 
tumors seen over a period of fifty-three 
years in one hospital. Bland-Sutton in his 
textbook® does not mention lipoma of the 
breast. Bloodgood® in 1908 stated that he 
had observed onlj^ 3 cases. Lipomas arising 
in the axilla and around the shoulder are 
occasionally seen. A few are reported as 
having been in the subpectoral space as in 
the case of Torraca,^® who removed one 


* Read before Chicago Pathological Society, Nov. n, 1935. From Loyola University, School of Medicine, and 

Pathological L.aboratory, St. Bernard’s Hospital. 
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weighing three pounds from a seventy- 
three 3'ear old male. 

True lipomas of the breast in children 
are extremely rare. Martin’s case” is 
reported as a lipofibrom^^oma, a mi.xed 
tumor, weighing 33.3 pounds, having been 
removed from a sixteen year old colored 
girl. Atkins’- reported a fatty tumor weigh- 
ing 25 pounds removed from a sixteen year 
old Indian girl. 

The following is a report of a pure lipoma 
of the breast in a four and one-half year old 
boy. 

W. C. G., aged four and one-lialf years, was 
admitted in 1931, because of a gradual swelling 
of at least six months’ duration in the left 
breast. Examination showed a healtlu' normal 
boy with a soft rounded diffuse non-tender 
swelling below the left nipple. (Fig. i.) The 
other breast was normal and there were no 
nodules elsewhere on the body. The mass was 
removed under general anesthesia. The wound 
healed well and there has been no evidence of 
recurrence in over four j-ears. The patho- 
logical report was as follows. (Fig. 2.) “Speci- 
men consists of a well-demarcated round mass 
of soft pale 3'ellow fat, 5 cm. in diameter and 
2 cm. thick at its center. It is partially sur- 
rounded by a very thin delicate fibrous capsule 
and is overlaid by a narrow elliptical piece of 
non-adherent skin, including the nipple, which 
is small and partially inverted. Sections show 
the mass to be made up of pure fat with an 
occasional delicate fibrous septa. No glandular 
tissue is seen. Diagnosis: Lipoma of the breast.” 

MALIGNANT TUMORS 

Malignant neoplasms in children and 
young adults are comparatively uncommon 
but are by no means rare. Bulkley’® states 
that in the United States in 1918 there 
tvere 65,340 deaths from malignant dis- 
ease. Of these, 593, or 0.9 per cent, were 
children fourteen years of age or under. 
Of that group there were 381 with sar- 
coma, 203 with carcinoma, and 9 with 
hj’pernephroma. 

CARCINOMA 

Malignant tumors of the breast in 
children have been reported on several 


occasions. A critical analysis of these 
indicates that many of them have not been 
diagnosed microscopically. In others the 
diagnosis is highly questionable. Phillip” 
collected 390 cases of various carcinomata 
reported in children, of which only 87, or 
22.3 per cent, withstood critical analysis. 
He did not find a single case of mammary 
cancer under fifteen years. Lee” studied 
2663 patients with cancer of the breast 
over a tweh’e year period. Two women 
aged twenty-two years were the youngest 
in the group. The United States census for 
1914 reports 5406 deaths from mammary 
cancer, 4 of which were in the fifteen to 
nineteen year old group. Among the re- 
ported cases of carcinoma of the breast in 
children, Jopson et ah’ in 1908 found only 
3, girls eight, thirteen and sixteen years of 
age, all of which were questionable, having 
occurred many years previously. 

Luttingcr” reports a probable cancer of 
the breast in a girl of thirteen years, but the 
diagnosis was not confirmed. He quotes 
Chauvel and Renaud as reporting a case 
similar to his in a girl of fifteen years. 

The earliest reported case which seems 
authentic was described by Blodgett’* in 
1897, a boy of twelve years who remained 
ivell for at least five t'ears following the 
removal of a breast tumor, which presented 
the typical structure of carcinoma on 
microscopic e.xamination. In 1908 Thomp- 
son'® described an adenocarcinoma re- 
moved from the breast of an eleven year 
old girl. .Lei-ings’® in 1917 reported a 
glandular carcinoma in a girl of twelve 
years. He records 2 other cases, that of 
Fowler in a girl of seventeen and one-half 
years, and Br3fan in a boj' of fourteen and 
one-half years follomng trauma. Kauf- 
mann'' mentions one at seventeen years 
and Hill “ at nineteen 3’^ears. More recenth', 
in 1932, Garnett, Widemann and Howell-’ 
reported the case of a fourteen 3'ear old 
girl on whom a mamraectora3' was per- 
formed for a carcinoma, apparentl3' of the 
alveolar t3"pe, describing her as “the 
V'oungest patient with breast cancer of 
whom we know.” Their article is illustrated 
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with a photomicrograph showing a picture 
very similar to that of the tumor in the case 
reported here. 



Fig. ia. Fig. ib. 

Fig. I. Lipoma of breast in boy aged four and one-iialf 
years. 

SARCOMA 

Sarcoma of the breast in children is 
described in several articles appearing in 
medical literature, but in manv of these the 
histological data is omitted, and the 
accuracy of the diagnosis is open to ques- 
tion. Jopson et al.^ recorded 6 cases between 
the ages of four months and fourteen 3'ears, 
one of which, at least, was not examined 
microscopieally; the others are also ques- 
tionable. Rouffart-- in 1905 reported a 
large celled fibrosarcoma in both breasts 
and both axillary glands in a girl of fourteen 
years. In 1910 Lyppens-^ described the 
removal of a fibrosarcoma from the breast 
of a girl of sixteen years, with local recur- 
rence in three months. Fox-^ in a series 
of 60 cases of mammary sarcoma noted 
one oecurring at the age of thirteen years. 
Ineidentally, in this series only 7 of the 60 
eases were of the lymphosarcoma type, the 
majority, 70 per cent, being fibrosarcoma. 

The following case report is that of a 
fifteen year old girl who died following the 
removal of a lymphosarcoma of the breast. 

Miss V. B., aged fifteen years, was admitted 
to St. Bernard’s Hospital in 1933. She was a 
nervous, easily e.\citable girl of defective 
mentality. Her history was gi^•en by the mother, 
who three months before had notleed a small 
lump the size of a large hazel nut below the 
nipple in the patient’s right breast. This 
steadily enlarged until it was the size of an 


apple, causing a dull aching pain. During the 
last month a lump in the medial half of the 
left breast gradually developed to the size of a 



Fig. 2. Pure lipoma removed from breast of boy shown 
in Fig. I. 

hen’s egg. Three years before the girl had fallen 
on a fence, striking the right breast and cutting 
the nipple. There was no other history of 
injury. She had had measles, whooping cough 
and chorea as a young child and had always 
been “jerky, excitable, thin and sallow.” At 
the age of six or seven years a slight enlarge- 
ment of the thyroid was noticed but no 
metabolic studies were made. Tonsillectomy 
Avas performed at ten years. 

The family historj’^ was negative for cancer, 
diabetes, tuberculosis, nephritis or nervous 
disorders. Her mother had two pregnancies. 
The patient was the first child and was de- 
livered by forceps after a very difficult labor. 
The second pregnancy was terminated by 
Caesarean Section in 1932. The child, a boy, 
died at six weeks and an autopsy performed by 
the author revealed a congenital heart lesion 
and generalized anascara but no evidence of 
syphilis or neoplasm. 

Physical examination revealed an anemic 
appearing, somewhat undernourished white 
girl, who resisted examination, and appeared to 
have the mentality of a child of six. The right 
breast was enlarged by a hard, round, fixed, 
slightly lobulated tumor, over which the skin 
was freely' moveable. A small, softer, but also 
fixed mass was palpable in the right axilla, 
and another fixed mass, the size of a hen’s 
egg, in the upper medial quadrant of the left 
breast. There was a moderate, soft, sym- 
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metrical enlargement of the thyroid gland. 
liNamination of the chest revealed no lung 
pathology. The heart was rapid, hut appeared 



i; 


Fig. 3. LarRc lyinpho'sircoma of right hreast with 

smallor nodule in left lircast of girl .aged fifteen 

years. 

normal in size, and no murmurs were licard. 
There were no other significant physical 
findings. 

Laboratorj’ examination revealed hemo- 
globin 80 per cent, red blood cells 4,200,000, 
and white blood cells 13,000, with a normal 
dilTcrential count. The urine was normal. Her 
mental condition prevented metabolic studies 
and unfortunatel3' roentgenograms of the chest 
were not made. The symptoms and phj’sical 
findings did not suggest anj' mediastinal 
pathologv'. 

The girl objected to a photograph, which 
had to be made under general anaesthesia prior 
to the operation. (Fig. 3.) 

The diagnosis \Yas made of a malignant tumor 
of the right breast, and mammcctom3' was 
deemed advisable even though it would give 
only a temporary check to the tumor growth. 
A radical right mammectom3' was performed, 
removing the breast and axillar3" mass. Her 
postoperative mental condition \Yas not good 
and four days after operation she was dis- 
charged to her home where she died two weeks 
later. Permission for autopsy could not be 
obtained. 

The pathological report of the specimen 
(Fig. 4) is as follows: 

“Gross Examinalion. This specimen weighs 
536 grams, and consists of a large tumor of the 
breast, partial^’’ covered by an elliptical piece 
of skin, including the nipple, and measuring 


17 bt' 7 cm. 'I he areola measures 3.5 h3- 2.5 cm., 
and is not attaclied to the underK'ing tumor. 
The main tumor mass measures 9 1)3' 7 by 6 cm., 



Fig. Siirf.iccs made hy wtioninp; surpic.il specimen of 
lyinpliosarcom.a of riiiht breast shown in Fig. 3. 


is firm, well defined with rounded edges, homo- 
geneous, with distinct lobulations, glistening on 
surfaces freshly made by cutting, and grey, 
with red-brown peripheral mottling. Two 
smaller, scp.arntc masses, arc softer, of almost 
brain-like color and consistenev-, are not as 
well demarcated, and measure 3 and 2.5 cm. 
in diameter rcspcctivch'. The remainder of the 
breast is firm, fatt3' and fibrous tissue. The 
small mass of axillar3' fat contains a broken-up, 
soft, grey' nodule of tumor tissue, 3 cm. in 
diameter. 

“Microscopic Exarninatiori. Sections made 
from various portions of the main tumor mass 
and other nodules show essentially the s.ame 
picture. There is a diffuse overgrowth of small 
round undifferentiated cells. These are closely 
packed, fairl3' uniform in size and shape, and 
var3’ onl3' slightK' in the chromatin content. 
Occasionally a flattened or poh'hedral tumor 
cell is noted, but in no field is there seen the 
t3'pical formation of the spindle cell of fibro- 
sarcoma. T3'pical mitotic figures are rarei3' 
seen. In places the cells seem to lie in poorly 
outlined alveoli, but these alveoli are not sur- 
rounded b3' definite strands of stroma. Else- 
xvhere the cells are found in irregular masses 
and infiltrating strands, especiall3' at the 
peripher3'-, where a h3>-alinized stroma appears. 
This stroma is evidentl3' the connective tissue 
of the breast, which is invaded by tumor, 
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rather than a part of the neoplastic process. 
Scattered tlirongh the tumor are occasional 
remnants of breast glands and ducts, lined by 
a single epithelial layer with desquamation into 
the lumen. These glands are surrounded and 
compressed by the tumor tissue and there is no 
evidence that they have any part in the neo- 
plastic growth. (Fig. 5.) Careful study under 
higher power shows a definite reticulum be- 
tween the round cells of the tumor. This is seen 
as fine thread-like fibres with typical ‘reticulum’ 
cells, which are larger and more irregular in 
shape, and distinctly paler than the other tumor 
cells. 

“The homogeneous softness and color of this 
tumor suggest a neoplasm of mesoblastic origin. 
The uniformity of the small round tumor cells, 
their undifl'erentiated manner of grovth, the 
surrounding of ducts and glands without obvi- 
ous invasion, and the presence of definite 
reticulum cells speak for a sarcoma of the 
lymphogenous type. Diagnosis: Lymphosar- 
coma of the breast.” 

DISCUSSION 

The term “round-cell” sarcoma is tvidely 
used and apparently is accepted as accurate 
by the majority of pathologists. There can 
be no doubt, however, that many and 
perhaps most of the neoplasms so diagnosed 
are not round cell sarcoma but rapidly 
growing anaplastic small cell carcinoma. 
Ewing- recognizes round cell sarcoma 
originating in the lymphoid and glial 
tissues and in the bone marrow, but doubts 
their origin from other mesoblastic tissues. 
Perfect fixation and a study of various 
portions of a tumor often show that the 
so-called round cells are really spindle 
shaped or polyhedral cells and should be so 
classified. Round cell tumors arising from 
soft tissues of the body are, with rare 
exception, either lymphosarcoma or small 
cell carcinoma. A differential diagnosis is 

often extremely difficult and sometimes 

\/ 

impossible, as both carcinoma and sarcoma 
cells may show similar and extreme varia- 
tions in morphology, diagnostic of malig- 
nant neoplasm but not specific for any 
particular tumor. 

Virchow-^ believed that an intercellular 
stroma must be identified to classify a 


round cell tumor as sarcomatous. White-'' 
noted a fine intercellular reticulum ver}" 
constantly in sarcoma, but could not detect 



Fig. 5. Lymphosarcoma of the breast. High power 
photomicrograph showing two breast ducts sur- 
rounded by the uniformly small, round, dark staining 
tumor cells. Scattered among the latter can be seen 
several of the paler “reticulum” cells. 

it in carcinoma. Seelig-^ also described the 
reticulum of sarcoma. Thus for many years 
the presence of reticulum cells has been 
nearly generally regarded as a criterion for 
the diagnosis of sarcoma, but Ewing^ 
believes that the diagnostic significance of 
this feature of sarcoma has been over 
emphasized. Certain round cell tumors 
apparently composed of lymphocytes or 
their precursors, lymphoblasts, are de- 
scribed under the terms of “lympho- 
cytoma” and “lymphoblastoma.”-® These 
may lack the reticulated stroma of small 
round cell sarcoma arising from supporting 
connective tissue and internal organs. 

This brief discussion will ser\"e to 
explain the reasons for the diagnosis of 
IjTOphosarcoma in the patient here re- 
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ported. Others might prefer to describe it 
simpty as a round cell sarcoma, even an 
example of a highly anaplastic, rapidly 
growing form of carcinoma. It is unfortu- 
nate that this chapter of oncology is still 
in the same state of confusion in which it 
was in 1 894 when Williams-^ was unable to 
collect sufficient data to write the histor3' 
of pure mammar^'^ sarcoma. Ewing^® states: 
“When one excludes from the group of 
mammary sarcomas the adenosarcomas, 
the malignant forms of mixed tumors con- 
taining cartilage, bone, mucoid, or fat tis- 
sue, and certain malignant round, spindle 
and giant cell alveolar pseudosarcomas, 
which are realty atj^pical carcinomas, there 
is little remaining of a once formidable 
group of mammary- neoplasms.” 

CONCLUSION 

Tumors of the breast are seldom seen in 
children. 

Lipoma and lymphosarcoma are two of 
the rarest mammary neoplasms at SLny age. 

Herewith are reported a breast lipoma in 
a four-j^ear old bo}’^ and a lymphosarcoma 
of the breast in a fifteen-j'ear old girl. 
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GAS GANGRENE INFECTIONS FOLLOWING 
APPENDECTOMY=^ 

William Warner Johnson, m.d. 

NEW YORK 


W OUND infections produced by an- 
aerobic gas forming bacteria are 
comparatively rare following ab- 
dominal operations. They may occur after 
!\ny t^'pe of laparotomy but are most 
frequently seen after surgical procedures 
performed for the relief of intestinal 
obstruction. 

In 1932 Millar^ found reports in the 
literature of 48 cases of such gas gangrene 
infection, and since that time 4 have been 
added. Of these 52 cases only 10 have 
followed appendectomy: 8 were presented 
by Millar^ in his report; one was reported 
in 1933 by Traver;- and one in 1934 by 
Orr.® 

Two cases of gas gangrene infection 
following appendectomy occurred on the 
Surgical Service of the Fifth Avenue 
Hospital within the last two years. The 
reports of these two cases follow. 

CASE REPORTS 

Case i. Mr. R. C., age thirty-nine years, 
was admitted July 20, 1933, complaining of 
pain in the right lower quadrant since July 16, 
which had a sudden onset associated with 
nausea. The pain was at first in the epigastric 
region but later settled in the right lower 
quadrant and remained there. On July 18 he 
began to have frequent bowel movements, 
having five evacuations on the following day 
and two on the morning before admission. He 
had noticed a feeling of discomfort on urina- 
tion but there was no actual pain, frequency 
or hematuria. 

Examination showed a white male who 
appeared to be acutely ill. There was a drawn 
look to the face and a distinct palor. Abdominal 
examination presented exquisite tenderness 
over McBurney’s point. There was a suggestive, 
small, round mass about 3 to 4 centimeters in 
diameter over the region of the cecum. There 


was no rigidity or spasm of the muscles of the 
anterior abdominal wall and no skin hyper- 
asthesia. Rectal examination showed some 
tenderness to the right; no palpable masses; 
prostate normal. 

Laboratonr Findings. The urine showed a 
very faint trace of albumin, and occasional 
white blood cell. 

The white blood count showed 10,300; 
polymorphonuclear, 67 per cent; Ijnnphocytes, 
32 per cent; eosinophiles, i per cent; non- 
lobulated, 36 per cent. 

Diagnosis. Active progressive appendicitis 
with localized peritonitis. 

Operation, July 20, 1933. A McBurney 
incision was made. The cecum was freed by 
separating numerous dense adhesions and a 
small abscess which was well walled oil' was 
unavoidably opened. Only about one inch of 
gangrenous appendiceal stump remained. Be- 
cause of the difficulty of exposure due to its 
retrocecal position, it was not deemed advisable 
to attempt to remove it. A cigarette drain was 
inserted into the region of the abscess cavity 
emerging through a suprapubic counter in- 
cision. The peritoneum was closed. The wound 
was packed with vaseline gauze. 

For three days following operation the 
patient’s condition remained satisfactory, his 
temperature and pulse both receding normally. 
On the third p.a.d.* his temperature was 100° 
and his pulse 80. On the morning of the fourth 
p.a.d. his pulse suddenly jumped to 140 and his 
temperature rose to 102.8. Examination showed 
a pulse weak, regular and rate of 150, blood 
pressure 94/72. Respirations were not labored. 
There was a thin, warm perspiration on his face 
and neck. He complained of severe left lower 
abdominal pain which was cramp like. The 
entire abdomen was slightly distended and 

* The term p.a.d. is used to denote post-admission 
d.ay. This is done to avoid confusion. Because of the 
number of operations this p.atient had performed the 
usual term p.o.d. (postoperative day) would become 
ambiguous. 


* From the Surgical Service of the Fifth Avenue Hospital, New York City. 
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there was a particularly marked distention of 
the upper portion. He was passing gas by rec- 
tum and had had a good bowel evacuation the 
previous evening following an enema. There 
was no vomiting but considerable nausea 
and belching of gas. On exploration of the 
McBurney incision, a quantity of dark, reddish- 
brown, foul smelling discharge was obtained. 
A soft rubber catheter was inserted into the 
peritoneal cavity in this area. From the appear- 
ance and odor of the discharge and the dark 
appearance of the muscles, Bacillus Wclchi 
infection was suspected. Anaerobic cultures 
and smears were taken. The smears showed the 
presence of large Gram-positive encapsulated 
bacilli resembling Cl. Welchii. Cultures were 
reported the following daj' as positive for Cl. 
Welchii and streptococci. 

Treatment. The stomach was lavaged by 
means of the Levin tube which was left in 
place for irrigating ever3’^ hour; 2,000 c.c. of 
5 per cent glucose-saline were given bj' hj^po- 
dermoclj'sis and 500 c.c. of 2 per cent saline 
intravenously and the patient morphinized to 
prevent pain and shock. 

One ampule of concentrated polyvalent gas- 
gangrene antitoxin was given intravenouslj'. 

From the fifth to seventh p.a.d. the pulse 
remained about 150 dropping down to 120. 
The temperature ranged from 103° to 104°. 
Supportive treatment was continued. 

On the eighth p.a.d. the patient had four 
water}"^ stools during the previous night. Exami- 
nation showed the presence of a palpable mass 
extending from the pelvis to tliree fingers 
breadths below the umbilicus and from the mid- 
line to the left for about 10 cm. 

Diagnosis. Secondarj'- intraperitoneal ab- 
scess. 

Operation. An incision was made to the left 
of the midline. On opening the peritoneum 
there was a gush of purulent, foul smelling 
pus; about 1000 c.c. was removed. A large 
walled off abscess cavity was found extending 
down practically to the bladder. Two rubber 
tube drains were inserted. The wound was 
packed with vaseline gauze. Immediate^ 
following operation a blood transfusion of 
500 c.c. was given. 

Cultures from the fluid taken at operation 
showed the presence of streptococci, but no Cl. 
Welchii or other gas forming bacteria. 

The supportive treatment was continued. 
The pulse ranged between 90 and no and the 
temperature between 102° and 103°. Thirteenth 


p.a.d. — the patient complained of some pain in 
the right upper quadrant. Examination of the 
chest showed flatness on the right side up to 
the angle of the scapula with absence of ^'oice 
and breath sounds. There was tenderness on 
compression of the lower ribs. A'^-ray examina- 
tion showed the two diaphragms on a level 
and within normal limits. There was no gas 
beneath the diaphragm and no evidence of 
subdiaphragmatic abscess. There was sonie con- 
gestion of the right base but no consolidation. 

Fifteenth p.a.d. — the breathing was more 
shallow. The chest signs had remained the 
same as at the time of the previous examination 
except that large ronchi could be heard over 
the entire chest. X-ray examination showed no 
change from the previous films. The differential 
diagnosis rested between a process above the 
diaphragm or below it. In view of the x-raj-s 
and the historj' a diagnosis of subdiapliragmatic 
abscess was made. 

Operation. An incision was made along the 
twelfth rib on the right side and tlu-ee-quarters 
of the rib removed subperiosteallj'. A trans- 
verse incision was made into the retroperitoneal 
space. Manj' dense adhesions were broken 
down. An aspirating needle was inserted and 
pus was found. This needle was followed and a 
large abscess cavitj' was opened over the dome 
of the liver. The cavitj^ was evacuated and 
drained. The patient left the table in good 
condition. 

During the remainder of the daj'^ the patient’s 
condition again became critical. The tempera- 
ture jumped to 104°, pulse 144, respiration 18, 
blood pressure 92/62. 

SLxteenth p.a.d. — morning temperature was 
103.6°, the pulse was a great deal stronger 
and the rate had dropped to too. The patient 
was given a blood transfusion of 500 c.c. He 
returned from the transfusion room at i :^o p.m. 

2:15 P.M.. Severe chill; p. 152; r. 40 

2:30 P.M. . Chill stopped; p. 112; r. 36; patient drowsy 

3:15 P.M. . Severe chill; t. 106; p. 160; r. 40 

3:45 P.M.. Perspiring profusely; t. 103; p. 160; r. 32 

4:15 P.M.. T, 103; p. 120; r. 24 

jLtj P.M. . T, 101.2; p. 1 12; r. 24 

From the sixteenth to twenty-first p.a.d. 
— supportive treatment was continued consist- 
ing of hj'podermocfyses, intravenous in- 
fusions, morphine, colonic irrigations, etc. 
The temperature ranged from 104° to 102 
graduallj’^ receding. All during the period there 
was a great deal of discharge from all incisions 
and the dressings had to be changed vert" 
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frequently. His general condition, however, 
improved steadily. With each hypodermoclysis 
of 5 per cent glucose-saline, five units of insulin 
were given. At the site of the McBurnej’- 
incision a fecal fistula developed. A Carleton 
suction apparatus was placed in this incision 
and was run continuously in order to keep the 
wound as clean as possible. On the twenty-first 
p.a.d. the patient’s temperature was lower and 
he seemed better but he gave a history of 
rather excessive cough during the last forty- 
eight hours. On examination the right chest 
was dull from the spine of the scapula down, 
slightly distant voice and breath sounds over 
this area, no bronchial breathing or rales. On 
the left side there was an area of dullness at 
the apex of the scapula, many coarse moist 
rales and an area about 2 cm. in diameter of 
bronchial breathing. A-ray showed a lung and 
pleural reaction throughout the right side of 
the chest, chieflj’’ pleural; which had increased 
considerably since the last examination. There 
was no appreciable amount of fluid. There was 
an infiltrative process in the base of the left 
lung of a pneumonic type. Both diaphragms 
were lower at this time than previously, the 
right by one interspace. 

From the twenty-second to thirtieth p.a.d., 
at no time did the temperature reach normal. 
In the mornings it came down to 101° and in 
the afternoons it spiked to 102°. All the wounds 
were discharging less and the fecal fistula was 
almost closed. His cough persisted however, 
and on the twenty-fifth p.a.d. the .v-ray was 
repeated. It was reported that the process in 
the right chest was a little more advanced but 
that it was limited to the pleura and that the 
lung markings could be seen through the 
increased density produced by the pleural 
reaction. There was only slight increased 
density over the last film and there was no 
appreciable amount of fluid present. 

On the thirtieth p.a.d. on phj'^sical examina- 
tion the dullness and distant voice and breath 
sounds persisted. The .v-ray films showed a 
slight increase in density in the right chest, 
indicating an increase in the pleural process 
and that there was a tliin layer of fluid over 
the surface of the right lung. The lung markings 
were still clearly visible through this increased 
density. The amount of exudate was not very 
great. The left lung was clear. In spite of the 
fact that the .v-ray showed no localized reaction 
and a relatively minor pleural reaction, thora- 


centesis was done and 80 c.c. of thick, foul 
smelling pus was obtained. 

Diagnosis. Empyema, right. 

Operation. Under local anesthesia an in- 
cision was made in the posterior axillary line 
over the ninth and tenth ribs and about 3 inches 
of these ribs removed subperiosteall3^ An 
aspirating needle was inserted and pus was 
found. An incision was made through the 
pleura over the lower edge of the upper lobe. A 
large amount of pus was evacuated and the 
cavity was packed with vasoline gauze. 
Cultures taken of this fluid showed the presence 
of streptococci; no anaerobic gas forming 
bacteria. 

The temperature graduallj'^ dropped after 
this operation. The patient began to pick up 
rapidlj’^ and gained considerable weight. The 
packing in the chest was changed under gas 
anesthesia four daj's later and was removed 
from the chest on the thirty-ninth p.a.d. 

On the fortieth p.a.d. the patient was allowed 
out of bed. On the forty-fourth p.a.d. a blood 
transfusion was given of 500 c.c. following 
which there was no reaction. On the fifty-third 
p.a.d. the patient had a chill and the tempera- 
ture rose to 103°. The chest wound was probed 
and a pocket of pus opened and drained. The 
temperature immediately fell to normal and 
remained there. A-raj' examination on the 
fifty-fifth p.a.d. showed a slight amount of air 
in the pleural cavity overl^dng the lung but the 
expansion of the lung was practically normal. 
There was slight thickening of the pleura but 
no pocketing. The patient continued to Improve 
and was discharged on September 18, 1933, his 
sixtieth p.a.d. 

All the wounds were completely healed and 
the patient was discharged from the Out 
Patient Department two weeks later. 

He has returned for follow-up examination 
three times since his discharge. The last visit 
was in September, 1935 at which time all the 
wounds were well healed. There were no hernias 
in anj’’ of the abdominal wounds. The patient 
had no complaints except a tendencj’- to con- 
stipation which he could readilj'' regulate bj”^ 
diet and the taking of mineral oil. He is working 
everj"- daj’- and considers himself in the best of 
health. 

In this case the gas gangrene infection 
was limited to the wound area. Although 
the patient’s general resistance was poor. 
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tinned. At the same time he developed a 
severe attack of lower left side abdominal pain. 
Examination showed a moderate distention 
of the lower abdomen and considerable tender- 
ness in the left lower quadrant. Large quanti- 
ties of gas were being passed by rectum. It was 
thought that the patient was developing a left 
sided abscess in the peritoneal cavity. How- 
ever, no obstruction was present. The dressing 
was changed. There was only a moderate 
amount of discharge. The wound was packed 
using plain gauze soaked in azochloramid solu- 
tion in oil. At 5:30 p.M. the patient vomited a 
large quantity of black, foul smelling fluid. 
He was bathed in perspiration and his general 
appearance was that of a very sick man. Since 
morning there had been very little gas expelled 
by rectum and he still complained of a good 
deal of pain in the left lower quadrant. His 
stomach was immediately lavaged by means of 
the Levin tube which was left in situ for irri- 
gation every hour. A clysis of looo e.c. of 5 per 
cent glucose in saline was started. At 7:00 p.m. 
he passed a small amount of reddish colored 
urine. At 9:00 p.m. he had an extremely copious 
movement from the bowel, evacuating a large 
amount of fluid and flatus, following which he 
was greath' relieved. A consultation was held 
at 10:00 P..M. at which time the dressing was 
removed. The discharge had increased tre- 
mendously, so that there was a steady drip 
from the drain in the stab wound. This dis- 
charge was dark, reddish-brown in color and 
had a mousy, stale meat smell which was very 
olTensive. The same type of discharge was found 
in the hIcBurney incision and one could see 
small bubbles of gas rising in it. Smears and 
cultures were taken and a tentative diagnosis 
of gas bacillus infection was made. One 
therapeutic intravenous injection of mixed 
gas-gangrene antitoxin (Lederlc) was given 
immediately. Morphinization treatment was 
begun. 

On the fifth p.a.d. the smear showed Gram 
positive encapsulated bacilli, morphologically 
resembling Clostridium Welchii; on culture 
Eschericia coli predominated, but streptococcus 
was also present. Clostridium Welchii and 
probably other species of clostridium were 
present. 

The patient remained extremely weak; 
2000 c.c. of glucose-saline were given by hypo- 
dermoclysis and two more therapeutic doses 
of gas-gangrene antitoxin u-ere gi\-en intra- 


venously. The patient’s general condition 
improved slightly and he was able to take and 
retain some fluids b}’’ mouth. The temperature 
remained at 102°, but the pulse rate varied 
from 120 to 140 and was weak and easily 
compressible. 

On the sixth p.a.d. the patient was still very 
weak in the morning and complained of nausea 
and considerable left lower quadrant pain. 
There was a moderate suppression of urine. A 
fourth injection of gas-gangrene antitoxin was 
given intraA-enouslj', and he also received 
2000 c.c. of glucose-saline bj”^ hypodermoclysis. 
A blood transfusion of 350 c.c. was given in the 
afternoon. Following transfusion the patient 
picked up considerablJ^ His temperature 
dropped to 100, and his pulse volume was 
greatly improved in spite of the fact that the 
rate continued high. 

The seventh p.a.d. an intravenous of glucose- 
saline was started in the morning and allowed 
to drip slowlj" most of the daj". The patient in 
general was improved. He could take some fluid 
by mouth, the quantity of urine output in- 
creased and for the first time he seemed to be 
progressing favorablj'. The patient’s mental 
condition improved also and he began to 
believe that he was going to recover. A donor 
was obtained for a transfusion to be given the 
following day. The temperature remained 
about 100°, the pulse stayed regular and of fair 
volume, the rate being about 1 10. The amount 
of discharge from the wounds was greatlj" 
lessened and the offensive odor had greatly 
decreased. 

On the eighth p.a.d., during the night the 
pulse rate rose rapidly", and the volume 
decreased with the increased rate. Hiccough, 
vomiting and rapid respirations began. The 
patient sank rapidlj’' as though overwhelmed 
by a severe toxemia, he became unconscious 
and died. Autopsy could not be obtained. 

SUMMARY OF CASE II 

In this case the gas-gangrene infec- 
tion produced extreme toxemic symptoms. 
Though not proA'-ed autopsy this patient 
undoubtedly had a gas-gangrene peritonitis 
rather than a limited Avound infection. 

There haA^e noAv been 12 cases reported 
of gas-gangrene infection of abdominal 
AA'Ound foIloAving appendectomy. In 9 of the 
cases at the time of operation the appendix 
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was gangrenous, pcrforaleci and small 
abscesses had formed. Slicarcr’ reported 
one case in which the appendix had become 
gangrenous but had not jjcrforated. llck- 
holP rcjjortcd one ease in which there was 
an active progressive innamniatory process, 
but there were no gangrenous areas in the 
appendix and one case in which o})cration 
was performed for chronic appendicitis. 
The latter patient had ;i rather stormy 
postoperative course and developed gas- 
gangrene infection of his wound on his 
twentieth postoperative day. 

It has long been an established fact that 
the Bacillus Welchii is normally present in 
the intestinal tract. It is reported by 
Jennings'^ that in 90 per cent of appendices 
removed at operation, Bacillus W elchii has 
been found by cultures made from the 
contents, to be inhabitant of the ap- 
pendiceal lumen. This author has also 
recovered Bacillus W'elchii from the muscu- 
lar wall of an inflamed appendix, as well 
as from the lumen content, and also from 
localized collections of pus. In 40 cases in 
which cultures were taken from free fluid 
in the pelvis or general peritoneal cavity, 
Bacillus W'elchii was found 10 times. 

In a report on the bacteriology of the 
peritoneal cavity by Roberts and Johnson’ 
it is stated that anaerobic spore bearing 
rods were recovered at the time of opera- 
tion in 14 cases of appendicitis and in 12 of 
these it is definiteh' stated in the reports 
of both surgeon and pathologist that the 
organ was gangrenous. Once since that 
report anaerobic cultures have been found 
to be positive for Clostridium W'elchii in a 
similar case. In none of these cases did 
there subsequently develop any sign of 
gas-gangrene infection of the wounds. 

In all cases of appendicitis in which 
there is a gangrenous process present at 
the time of operation, the possibility of the 
later development of a gas-bacillus infec- 
tion of the wound should be borne in mind. 
This is particularly true if a localized 
collection of pus or a general peritonitis has 
developed. Butler® states that “suspicion 
of such a complication should be aroused 


by a sudden increase in the pulse rate, 
with or without a rise in temperature.” 
This was well demonstrated in these 2 
cases, and was accompanied by a marked 
dijnlnution in blood pressure. There may 
be a great deal of pain felt at the site of 
operation but this did not occur in cither 
of the cases reported here, so it is not a 
point on which to rely. These symptoms 
and signs usually occur on the second or 
third postoperative day. The signs of an 
overwhelming toxemia enter at the same 
time with nausea, vomiting, extreme weak- 
ness, profuse perspiration and the anxiety 
of impending death. Examination of the 
wound may show a coppery discoloration 
of the skin and the characteristic profuse 
clisciiargc of a dark reddish-brown color 
with a sweet, pungent, nauseating, mousy 
odor. Small bubbles of gas can frequenth* 
be seen rising in the fluid which bathes 
the wound. Any exposed muscle tissue will 
appear dark and lifeless and will not con- 
tract on stimulation. Smears from this 
discharge show the large encapsulated 
Gram-positive bacilli of W'cleh, as well as 
other bacteria. Anaerobic cultures should 
be taken. Once this diagnosis has been 
made or suspected, treatment should be 
instituted immediately and not delayed for 
any laboratory confirmation. 

All wounds should be widely opened and 
free drainage established. If the opening 
of previous incisions is not sufiicient or if 
the disease has spread beyond the area 
thus freely drained, multiple incisions 
should be made. Locally the Carrol-Dakin 
technique may be used. In Feeney’s® report 
the advantage of using the Carrol tech- 
nique with I per cent acetic acid instead of 
Dakin’s solution is discussed. Supportive 
treatment consisting of fluids bj’ hypo- 
dcrmoclysis or intravenously should be 
begun immediately; aid evacuation by 
enemata or low colonic irrigations; mor- 
phinization, gastric lavage, etc. 

The efTicacy of antitoxin treatment has 
not been established definitely. It is prob- 
able that it is of some value and certainlj' 
is worth giving so long as it is performed m 
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such a wav that no untoward reaction 
occurs. The intraderma 1 or eye test should 
always be done before an injection of aii}^ 
quantity is given. Injections should always 
be given slowly. The antitoxin is most 
rapidly’ cfl'cctivc if given by vein and when 
an infection is first discovered it is wise 
to give the first therapeutic injection by 
this route. Subsequent injections may be 
given intravenously or subcutaneously. 
Jennings*’ prefers to include antitoxin in 
cither intravenous or subcutaneous fluids 
and has given as much as looo c.c. in 
twenty-four hours. EckholP gives the anti- 
toxin intravenously for its general cfl'ect 
and also injects from 25 to 50 c.c. locallj- 
at the site of infection. Probably the most 
cfl'ective antitoxin is the polyvalent, con- 
centrated gas-gangrene antitoxin, including 
Perfringens, Vibrion Septique, Oedema- 
tiens (Novyi), Sordelli and Histolyticus 
Antitoxin. 

In neither of the 2 cases reported here 
can the final outcome be attributed to the 
antitoxin used. In both cases it was felt 
that the antitoxin was of definite value to 
the patient involved but there was no 
specific or dramatic eft'cct which could be 
positively ascribed to this therapy. 

As is the case in practically every disease 
known, there arc always to be found 
advocates of x-ray treatment. Gas-gan- 
grene infection is no exception to the rule. 
Kelly’" first reported the treatment of 

6 cases of gas-gangrene infection with 
x-rays, and his work was followed up by 
Faust” who reports on 9 additional cases. 
All of Kelh'’s cases survived as well as 

7 of those recorded by Faust. All of these 
cases were infections of the extremities 
following accidents. It is interesting to note 
that after the x-ray treatments were 
started it was not neccssaiy to perform 
any amputations. Faust’s other 2 cases 
died, one an infection in a limb, the other 
an infection of the trunk. In the latter case 
and x-ray therapy appeared to have no 
efl'ect and the author believes that the 


small dosage used in limb affections is not 
sufficient to penetrate far enough in trunk 
lesions to be of value. His technique con- 
sists of a 5 inch spark gap, 5 ma., 40 cm. 
distance from target to skin, with 0.5 mm. 
aluminum as a filter. He recommends 
heavier voltage and filters to obtain the 
penetration necessarj^ in trunk lesions. 
I have never seen this type of therapy used 
and so have no comments to make as to 
its efficacy. The reports available to date 
show a marked decrease in mortalitj- where 
radiation therapy was used. 

CONCLUSIONS 

1. Two cases of gas-gangrene infection 
of wounds following appendectomy are 
reported. 

2. The signs and manner of onset of this 
complication are briefl}- discussed. 

3. Therapeutic measures, general, spe- 
cific and x-rays, are outlined and briefi}'- 
discussed. 

For consultation and guidance and permis- 
sion to render this report, I am indebted to Dr. 
F. W. Bancroft, Chief Surgeon of the Fifth 
Avenue Hospital. 
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CYCLOPS 

CASE REPORT* 

David Kuperstein, m.d. 

Assistant in Obstetrics and Gynecologj', Greenpoint Hospital 
BROOKLYN, N. Y. 

T his case is reported because of its It measures 43 cm. from the vertex to the sole 
relative infrequency and the rarity of the feet in extended position, the crown- 
of radiographic studies made in the breech measurement is 28 cm. and micro- 



J. G., aged thirty-nine years, para iv, 
registered at the prenatal clinic of the Green- 
point Hospital on January 21, 1931. Family 
and past personal history were irrelevant. 

Her menstrual periods began at the age of 
twelve years and were always regular. The 
last regular menstrual period occurred on 
June 15, 1930. The previous obstetrical history 
was normal. Subsequent prenatal visits re- 
vealed no abnormalities. 

Labor began at i ’.30 p.m. on March 24, 1931, cephalic head measures 21 cm. in circumference, 
and the patient was admitted at 5 a.m. Upon The ears are normally formed. This is a cyclops 
examination, it was found that the patient was monstrosity with a single median eye, the 
in labor, the fetus in L.O.A. position, with the optic fissure appears to have four definite seg- 
fetal heart in the left lower quadrant, regular, ments, each representing a lid. There is no 
of good quality, and rate 128. Pelvic measure- apparent canthus except in the lower angle. On 
ments were ample and her blood pressure was ex’ternal inspection the single eye appears 
118/80. The duration of the entire labor was normallj* formed. The lower angle of the optic 
nine hours, the second stage taking twenty-five fissure is 18 mm. above the mouth, and 4 mm. 
minutes. The fetal heart disappeared during above the lower angle is the upper border of 
the first stage of labor. The cyclopic monster the optic fissure. Above the optic fissure is a 
delivered spontaneously and was stillborn, median proboscis, the base of which is 8 mm. 
The postpartum course of the mother was in diameter. The proboscis proper is 23 mm. m 
uneventful and all laboratory findings were length, 12 mm. in its widest diameter, and 
normal. i cm. from the base, with an encircling fissure. 

Pathological Report (Dr. E. Koch). The At its distal e.xtremity, it presents a single pit 
specimen is a female fetus weighing 1500 grams. like depression or cup which admits a probe 
* Presented at a meeting of the Brooklyn Gynecological Society, held on November i, 1935. 
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for a distance of 10 mm. There is no develop- 
ment of cartilage or bone apparent in assoeia- 
tion with the proboscis. There are no other 
external evidences of congenital anomalies. 
Necropsy was not performed so that the 
specimen might be preserved. 

Radiographic Report (Dr. L. P. Van 
V’ inkle). A full term fetus showing no bone 
pathology in the left upper extremity, both 
lower extremities, spine and ribs. The right 
upper extremity sliows abnormal development 
of the radius and ulna. The skull is of the 
microcephalic type. The bones of the vault are 
well developed. The soft tissues at the anterior 
aspect show the nose protruding at a level 


above the orbit. There is evidently only one 
large orbit located in the median line, radio- 
graphic evidence of cyclops. 

SUMMARY 

A para iv, having an uneventful prenatal 
course, spontaneously delivered a stillborn 
C3xlopic monster. The important patho- 
logical findings were a single median eye 
above which was a median proboscis. 
Radiographic findings revealed a micro- 
cephalic skull containing one large orbit 

located in the median line. 

» 



THREE UNCOMMON TUMORS =^- 

G. Gomori, m.d. 

BUDAPEST, HUNGARY 


T he following cases seem worthy of 
publication on account of their rarity 
and a hitherto undescribed giant cell 

type. 

Case i. Peritoneal mesothelioma. 

A man, aged forty-nine years, complained 
of gastric distress suggestive of peptic ulcer of 
nine months’ duration. On .v-ray examination a 
prepyloric filling defect with ragged outlines, 
the size of a cherry, was detected and the 
pylorus appeared to be transformed into a 
rigid, tapering tube. The diagnosis of carcinoma 
of the stomach Avas made and operation ad- 
vised. At laparotomy, round, whitish, slightly 
prominent spots, varying in size from a millet 
grain to that of a lentil, were seen scattered 
throughout the entire peritoneum, but chiefly 
on the lesser omentum, which was studded with 
confluent spots. There was no free fluid in the 
abdominal caAdt3A At one point the lesser 
omentum was adherent to the anterior ab- 
dominal wall producing a kinking of the pre- 
pyloric region of the stomach but no tumor was 
palpated in the stomach. After severing the 
adhesion and removing a small piece from the 
lesser omentum for microscopic studj'’ the 
abdomen was closed in laj^ers. The patient was 
discharged from the clinic on the eleventh post- 
operative da^^ 

Microscopic Examination. The surface was 
covered inA’ariablj’’ by a continuous single la3^er 
of regular, cuboidal cells. Except for insignifi- 
cant breaks of continuit3', this cell Ia3"er exactl3' 
followed all prominences and recesses of the 
surface (Fig. i). In the deeper layers, several 
branched formations are seen resembling buds 
of capillaries, hoAvever, containing no blood. 
(Fig. 2.) From the surface swarms of cells, 
identical with the covering cells invaded the 
deeper la3"ers, alwa3's remaining single and 
isolated without 303^^ tendency to form epithelial 
structures, as glands or cells nests, according to 
the terra, “invasion a cellules isolees,” for this 
type of infiltration. The tumor cells were rather 
large and somewhat oval. Their sides, looking 


towards the surface, were -vaulted, whereas the 
others in contact with the neighboring cells 
were flattened. The nuclei were relativeh' small 
and surrounded b3' a rather broad zone of 
C3'toplasm. (Fig. 3.) In the remainder, the 
nuclei were round or slight^' oval, clear 
structured, with a distinct nuclear membrane 
and nucleolus. The cells showed almost no 
pob'morphism and though there were some 
variation in their size and even numerous 
considerabb' larger cells than the average 
containing two to three nuclei, the cell t3'pe 
was fairK' uniform and resembled conspicu- 
0USI3' the swollen endothelium of b'mphatic 
sinuses. There were ver3’' few t3'pical mitoses 
but several nuclear forms suggesting amitosis, 
were observed. In the fibrous and fatt3' tissue 
beneath the lining la3'er were groups of b'mpho- 
C3n;es and scattered plasma cells, no other signs 
of inflammation, however, being present. The 
endothelial lining of the blood A^essels and 
b’mphatics showed no proliferation. 

Among special staining methods, Weigert’s 
elastic tissue stain demonstrated the presence 
of a plexus of slender elastic fibers beneath the 
lining layer. With meth3d green-p3Tonine, the 
c3'toplasm of the tumor cells stained distinctl3' 
red, though not as bright^’’ as do plasma cells. 
The Giemsa stain failed to demonstrate azuro- 
philic granulation. 

Primar}!' tumors of the peritoneum, con- 
sidering onl}' those arising from the lining 
cell laxmr and excluding all others originat- 
ing from the subserous or retroperitoneal 
tissue, as fibromas, m30comas, sarcomas, 
etc., are quite rare. The overwhelming 
majorit3'^ of the cases described in the litera- 
ture are papillar}', tubular or alveolar 
tumors, i.e. producing epithelial structures, 
(Rokitansk3’,^ Borst,^ etc.). Waldet'er’ re- 
ported a case of angiosarcoma. In a few 
cases the tumor cells showed an endothelial 
behavior, the3' covered the surface and 
their C3’tologic t3'pe, too, Avas endothelial 


* From the Third Surgical Unit of the Royal Hungarian Petrus Pazmany University of Budapest; L. Adam, M.D-. 

Professor of Surgerj', Director. 
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(Kaufman,- Kux,® Herzog, ■') in the depth, fore we feel justified to call our case a 

however, they invariably tended to form peritoneal mesothelioma. 

tubular or alveolar structures. We were A few months later the patient reap- 



Fig. 1. Fig. 2. Fig. 3. 

Fig. I. The surface is covered by a single layer of endothelium like cells. X 200. 
Fig. 2. A branched formation, resembling young capillary. X 120. 

Fig. 3. Morphology of lining cells, high power magnification. 


unable to find a second case in which the 
covering cells so strict!}' retained their 
endothelial character as they did in our 
case. 

As to the rational denomination of 
tumors of this type, opinions difl'er. Those 
who consider the lining of the pleural and 
peritoneal cavities to be epithelial, accord- 
ing to the celoma-theory of Hertwig, will 
speak of carcinoma. Adherents of the 
endothelial origin of the lining cells, 
following the theory of His, will consider 
these tumors to be endotheliomas. Accord- 
ing to more recent embiyologic researches 
the pleuroperitoneal cavity results from a 
cleft formation in the mesoderm and the 
lining cell layer is a product of secondary 
difl'erentiation. These cells are enabled to 
difl'erentiate into epithelium as well as 
connective tissue. Therefore Marchand, 
and after him Kux, consider a most 
appropriate, the unbiased term meso- 
thelioma or malignant lining cell tumor, 
“maligne Deckzellengeschwulst,” reserv- 
ing the term “endothelioma” only for 
those tumors actually arising from the 
endothelium of the blood vessels or lym- 
phatics. Both denominations have been 
accepted in the medical literature, there- 


peared at the clinic with obvious signs of 
progressive cachexia. His further fate is 
unknown to us. 

C.^SE II. Osteo-osteoidsarcoma of the 
breast. 

A woman, aged sixtj'-four years, complained 
of a painless lump in her right breast of six 
months duration which grew slowly but con- 
tinuouslj' until it reached its present size of a 
newborn baby’s head. A month ago a sore 
developed on it. For two days prior to admis- 
sion her breast was red, swollen and painful. 
The patient was well developed and somewhat 
obese with huge, pendulous, fatty breasts, each 
larger than a man’s head, the right being much 
more voluminous. In its lower outer quadrant 
was a firm lump about the size of a child’s 
head. Just below the nipple there was an ulcer, 
3 cm. in diameter, of cartilaginous consistency, 
with a fungating floor, raised borders surrounded 
by a broad zoneofinflanied, edematous skin and 
discharging foul smelling, purulent material. 
The subcutaneous veins for a great distance 
were bordered with red streaks. No lymph 
glands were felt in the axilla. The temperature 
was 39.5°c. 

After treatment with wet acriflavine dress- 
ings the inflamriiation subsided within four 
days and the temperature dropped to normal. 
On the tenth day the patient was operated for 
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sarcoma of the breast. The breast was ampu- strands coalesced frequentlj’ to form broad, 
tated including the fat tissue and excision of clumsy trabecula, arranged into a rough net- 
the lymph glands of the axilla, but the pectoralis work. Their substance stained red with the 



Fig. 4. Fig. 5. , 

Fig. 4. Osteoid sarcoma with giant cells. X 120. 
Fig. 5. Bony trabecula in the tumor tissue. X 50. 


muscles were not removed. The skin was closed 
with interrupted silk sutures and a rubber drain 
inserted into the wound. Recovery was un- 
eventful and the patient left the clinic on the 
thirteenth postoperative day, having a small 
granulating wound the size of a bean, at the site 
of the drain tube. 

When attempting to halve the operative 
specimen the knife met calcareous resistance 
necessitating sawing. The cut surface showed 
a grayish white, roughly lobulated tumor of 
firm consistency occupying the greatest part 
of the breast. In its substance there were many 
reddish areas, ranging from the size of a 
hazelnut to that of a walnut, resembling can- 
cellous bone. In the softer parts of the tumor 
were crumbling, necrotic cavities, the ulcer 
communicating with one of the large cavities. 
The entire tumor was close to the skin being 
separated from the pectoralis fascia by a two 
fingers thick layer of normal fat tissue. The 
axillary lymph nodes showed no involvement. 

Many blocks were cut from different parts 
of the tumor for microscopic study. The cal- 
careous parts were partly decalcified with 
sulphosalicylic acid and partly impregnated 
with my own method. 

The microscopic picture was intensch' inter- 
esting. In places it showed a rather fibroplastic 
spindle cell sarcoma with many areas of necrosis. 
The polymorphism of the cells was moderate, 
mitoses were scanty. The connective tissue 


van Gieson stain. In their interior but very 
few cells were seen. Their surface, however, was 
lined with spindle shaped or oval cells, as a 
rule forming a single layer, but islets of these 
cells occurred also. In the cellular areas 
between the trabecula there were many poly- 
nuclear giant ceils of the bone marrow tj'pe. 
(Fig. 4.) In several places the strands of tliick 
connective tissue blended gradually into regular 
bony trabecula, corresponding to normal bone. 
The cellular sarcomatous tissue ended rather 
abruptlj' at the confines of the bonj^ trans- 
formation with only a fibrous bone marrow 
tissue between the trabecula. No hematopoietic 
bone marrow was observed throughout the 
sections. In other places the sarcomatous part 
was separated sharply from normal looking 
bone tissue bj’’ a capsule like layer of compressed 
connective tissue. (Fig. 5.) Preparations stained 
according to my method* showed the bony 
trabecula to be completelj' calcified. Man}' 
calcareous granules were scattered throughout 
the osteoid trabecula, too, in places forming 
bulky masses, (Fig. 6 and 7), chiefly near the 
juncture of the bony transformation. The 
lymph glands e.xamined showed signs of a 
low grade inflammation. According to the 
microscopic finding the tumor is to be classified 
as an osteo-osteoidsarcoma. 

Sarcoma of the breast is a rare condi- 
tion; according to statistics its frequency 

* Gomori; Am. Jour. Path., 9: 253, 1933. 
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unioiints to fi pci cent of Ccircinonicis second toe of the left foot. It grew slowlj^' for 
and those containing bone tissue are so several years until it attained the size of a 
exceptional that textbooks of pathologic small walnut. On admission, there was a 



' Fig. 6. Fig. 7. 

Fig. 6. Low power view of tiie tumor. In tiic connective tissue separating tlie lobules of tlie tumor are lactiferous 
ducts. In the central parts of the osteoid trabecula are seen black staining lime salts (Gomori silver impregna- 
tion, hcmalum-eosin stain). X 50. 

Fig. 7. Calcareous deposits in the osteoid trabecula (black). Staining ns in Fig. 6. X 120. 


anatomy, e.g. that of Aschoff, often faibto 
mention their existence. Several instances 
of smaller or greater islands of cartilage or 
bone in pure mesodermal or in mixed, or 
ecto-mesodermal, tumors of the breast 
have been described, but in almost all of the 
cases the bone tissue found was abortive, 
rudimentary or at least atypical. Only 6 
cases of Avell developed bone tissue, as a 
characteristic element of the tumor, could 
be found in the literature available to us; 
one case each of Arnold,® Heurteaux,® 
Hueter-Karrenstein," Kaufmann,® 2 cases 
of Stilling.® In Gross’^® case of carcinoma 
simplex there were well developed bony 
trabecula embedded in the stroma. Osteoid 
sarcoma of the breast, of both the calcifying 
and the non-calcifying varieties, is also 
extremely rare (Stilling,® Schultz-Brauns,“ 
Edelmann^®). 

As to the origin of similar tumors not 
much is known; thej’^ probably take their 
-Starting point from aberrated skeletal 
germs. 

C.\SE III. Xanthoma of tendon sheath. 

A woman, aged thirty years, complained of a 
painless lump on the dorsum of the root of the 


freely movable, oval swelling of flesh}'' con- 
sistency not adherent to the skin. All other 
findings were normal. The tumor was easily 



Fig. S. Cellular, tumor like tissue with giant cells. 

X 100. 

enucleated except for rather firm adhesions 
binding it to the extensor tendon. The removed 
specimen had the shape and size of an average 
prune with a lobulated surface and a delicate, 
unbroken capsule. The cut surface had a tan 
color. Many blocks were cut for microscopic 
study. 
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The microscopic picture was not quite uni- 
form. At the center of the specimen, a highly 
cellular tissue, lobulated by fibrous stroma, was 
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periphery or forming a garland nearer the 
center of the cell. In the latter case the cji;o- 
plasm peripherally from the zone of the nuclei 



Fig. 9. Fig. 10. Fig. ii. 

Figs, g, lo and ii. A giant cell with star. High power magnification, iron hematoxylin stain. X 500. 


seen. The cells were round or pol3diedral and 
varied in size. The cytoplasm of most of the cells 
was packed with yellowish brown granules which 



Fig. 12. Nests of xanthoma cells. X 100. 


formed a broad, dense ring around the vesicular 
nucleus. As they gave the prussian blue reac- 
tion, they evidently consisted of hemosiderin. 
Mitoses were very few. Amidst this ground- 
work of smaller and medium sized cells were 
many giant cells, the biggest being about 140 
to 160 microns in diameter, (Fig. 8) with 
numerous small round or oval, rather deeply 
staining nuclei, grouped either around the 


had a foam3’^ structure, whereas its central part 
was homogenous. Giant cells of this second 
type, exactly corresponding to that described 
by Touton*® were much less numerous than 
those of the first type, resembling foreign body 
giant cells. The latter were often packed with 
hemosiderin granules. In a number of these 
giant cells of the foreign body tj'pe were queer 
formations, never seen or heard of by us before. 
In a clear, foamj^ structured area, surrounded 
by the garland of nuclei a distinctly outlined, 
niany-raj'ed star was seen, its center forming 
a disk showing concentric layers, from which 
as manj’’ as 20 to 40 processes were radiating. 
In some of the stars the central disk was bulkj', 
the processes were short and clumsy (Figs. 9 
and 10); in others long, spider arm like, tender 
processes radiated from a central granule and 
almost reached the peripher3' of the foamx' 
area (Fig. 1 1). Several giant cells contained 
two clear areas, each with a star. The stars 
stained dull red with eosin, orange j’ellow with 
van Gieson’s stain, the center being darker 
than the raj^s. Thej’ contained no lime salts, 
did not stain black with iodine and sulphuric 
acid nor showed anj' metachromasia with either 
methyl or cresjd violet. The\- were stained 
very distinctly' with iron hematoxylin. At tlic 
periphery of the tumor the microscopic picture 
differed. Nests of clear, foamy' cells with a 
small, deeply staining nucleus were seen in a 
network of broad connective tissue strands. 



Nr.w Sr.mr.s VoL. XXXIU, No. i GomOl'i TlirCC UnCOmmOU Tumors A..uTic.in Journal of Sorcery 155 


(Fig. 12.) In some of these nests only the lining 
cell layers remained intact, the central cells 
having undergone necrosis and liquefaction. 
Many connective tissue spaces were packed 
with hemosiderin laden round cells and mostly 
with foamy cells. In preparations stained with 
Sudan III the foamj" cells were seen filled with 
orange red fat granules. However, numerous 
fat granules were present also in cells showing 
no foamy structure and in many eells of the 
connective tissue bundles. The clear area 
surrounding the stars, too, was made up of fat 
droplets. The stars themselves did not stain 
with Sudan. From the center of the tumor 
radiating towards the periphery, the micro- 
scopic picture showed a gradual transition. 
The entire nodule was encapsulated and the 
pathologic tissue did not extend beyond 
the capsule. No inflammatory signs were 
observed. 

We are unable to form a decisive opinion 
concerning the stars. They were by no means 
accidental artefacts or inclusion bodies as 
they were too numerous and of a conspicuously 
uniform morphology. There was no question 
about their being parasites. Nothing was left 
but to consider them as products of degenera- 
tion, probablj-- in connection with disintegration 
of some fatt\' material. As to their chem- 
ical composition staining did not yield any 
information. 

Following the operation the patient was 
well for six weeks. When there was a recurrence, 
the size of a walnut. At second operation a 
similar, lobulated tumor was found, firmly 
adherent to the extensor tendon. Grape like 
prolongations of the tumor pervaded the 
interosseous muscles as far as the sole of the 
foot. It was impossible to dissect them indi- 
vidually, therefore the tumor was removed 
“cn bloc” together with a segment of the 
tendon, measuring 4 cm., and a great part of 
the interosseous muscles. After healing of the 
wound the patient received a heavy series of 
.v-ra3' irradiations. Four months after the 
second operation the patient was well and free 
from recurrence. 

The microscopic picture of the growth 
removed at the second operation was identical 
with that of the first tumor. The relationship 
of the tumor to the tendon was interesting. 
At places it was separated from the surface 
of the tendon by a layer of connective tissue, 
at other places, however, it invaded the more 
superficial layers. In the tendon many groups 


of hemosiderin laden cells were seen at con- 
siderable distance from the tumor. 

We do not wish at this occasion to deal 
in detail with the c.xtensive literature of 
the xanthoma problem. It is suHicient to 
state that there are pathologic formations 
of identical microscopic structure, (foamy 
cells, giant cells of the Teuton type, 
hemosiderosis) which may be (i) symptoms 
of a faulty metabolism, as hypercholes- 
terolemia, manifesting itself in multiple 
cholesterol deposits or xanthelasmata; (2) 
multiple, tumor like nodules, chiefly around 
joints and tendons, without disturbance of 
metabolism; (3) single tumor like forma- 
tions on the tendons of the hand or foot, 
without disturbance of metabolism. Patho- 
logic conditions belonging in the first group 
were never the object of discussions, their 
non-neoplastic nature being universally 
accepted. On the contrary, formations 
belonging in the second and third groups 
are a matter of dispute for decades and thc^ 
question is not settled as yet. Some students 
of this problem are explicit adherents of 
the neoplastic theory, as malignant tumors 
of this kind showing infiltrative growth 
and rapid recurrence after removal have 
been recorded by Chassaignac,^'' Billroth,'^ 
Coenen,^^ Fritsch,^'^ RosenthaP’ and others. 
Metastases, howe^'er, were never observed. 
Others as von Albertini'^ and Nachtnebel,'® 
while insisting on their neoplastic nature, 
emphasize their benign character. Still 
others reject the neoplastic theory; Wust- 
man-° speaks of cholesterol tophi, Fleissig-' 
and Pommersheim-- of traumatic tendon 
sheath granuloma, possibly on a consti- 
tutional basis. It should be mentioned that 
the theory of traumatic granuloma is not 
supported by the fact that xanthomas of 
the foot are a most unusual condition in 
comparison with the great frequency of 
other diseases of traumatic origin of the 
lower extremity. Herxheimer uses the 
rather vague term “granuloma sarcoides 
xanthomatosum.” According to Wegelin-^ 
the process is an inflammatory-resorptive 
one, caused by necroses. Pick and Pinkus-^ 
reject the assumption that xanthoma is a 
distinct pathologic entity; in their opinion, 
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under certain circumstances any normal or 
pathologic tissue is liable to undergo 
xanthomatous transformation. Therefore 
the use of the attribute “xanthomatosum” 
is justifiable together with the name of the 
tumor concerned. Lack of space precludes 
discussion of other theories. 

We wish to add the following considera- 
tions: The outlines of the concept of 
neoplasm are not absolutelj’' sharp as 
3'et. There are man3’' pathologic condi- 
tions at the border zone of the realm of 
neoplastic diseases the exact nature of 
which is debated, because conclusive, 
unequivocal criteria are lacking; for e.x- 
ample, it is sufficient to mention Hodgkin’s 
disease, the leukemias, multiple osteochon- 
dromata, neurofibromatosis, ganglions, so- 
called giant cell sarcomas of bones, tumor 
like embr^'onal malformations. Among 
these the resemblance between giant celled 
bone tumors and .xanthomas is striking. 
The microscopic picture of both conditions 
is similar: tumor like tissue containing 
giant cells; hemosiderosis; foamy cells 
containing cholesterol. Though in bone 
tumors the latter are not as common as in 
xanthomas, they are b}' no means e.xcep- 
tional and at our clinic there was also a 
giant celled bone tumor in which foamj’ 
xanthoma cells abounded. Both conditions 
have two clinical forms: a localized and a 
generalized one, the microscopic picture, 
however, of both forms being identical. 
The localized tumor like forms are giant 
celled bone sarcoma and solitarj^ xanthoma, 
respectivelj'; the generalized forms are 
dependent on a disturbance of metabolism, 
as Recklinghausen’s cj'stic disease of the 
bone with disturbance of calcium and 
phosphorus metabolism; xanthelasmata or 
xanthomatosis with disturbance of choles- 
terol metabolism. Both diseases, chiefly in 
their localized forms, show a preference for 
the jmunger age. The localized forms of 
both diseases resemble true neoplasms, 
recurrence after removal is frequent, but no 
metastases are observed with either of 
them. Of course, the pathologic nature of 
giant celled bone “sarcomas,” too, is a 
moot point; in his lecture held at the 


Hungarian Medical Week in Budapest in 
1933 Puhr defined them as tumor-imitat- 
ing neo-formations of the reticuloendothe- 
lial S3'stem. Going into the details of the 
patholog3’^ of tumor like giant celled condi- 
tions would lead too far, it is enough to 
state that, on the basis of our present day 
knowledge the3' find their most acceptable, 
though not quite satisfactor3’^ place under 
the heading of benign tumors. As to their 
surgical treatment it should be borne in 
mind that tendon sheath xanthomas, 
though the3' ma3' seem malignant on 
histologic e.xamination and though the3' 
will occasionall3- recur after removal, they 
never will gi^'e rise to metastases, therefore 
too great radicalism in their removal is not 
justifiable. 

SU.M.MARV 

Three unusual cases, a peritoneal meso- 
thelioma, osteo-osteoidsarcoma of breast 
and xanthoma of tendon sheath are re- 
ported with detailed microscopic descrip- 
tion and discussion of each. 
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^NEW INSTRUMENTS^ 


NEW SKIN THERMOMETER 

FOR DIAGNOSIS OF PERIPHERAL VASCULAR DISEASE* 

William S. Collens, m.d. and Nathan D. Wilensky, m.d. 

BROOKLYN, NEW YORK 

R ecent developments in the knowl- then immersed for about twenty minutes 
edge of peripheral vascular disease in water at 109° to ii3°f. In the normal 
have been greatlj'^ accelerated by the response there is an elevation of the skin 
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Fig. I. 

measurement of the skin temperature. 
Gibbon and Landis^ have applied a long 
known principle to clinical studies of periph- 
eral vascular disease in an attempt to differ- 
entiate between peripheral vascular spasm 
and organic occlusion. They record the tem- 
perature of the skin on the dorsum of the 
distal phalanges after the extremity has 
been exposed to room temperature for 
approximately one-half hour for purposes 
of equalization. The upper extremities are 

* From the Metabolic Clinic 


temperature of the lower extremities of 
approximately 20°F. at the end of one-half 
hour. When organic disease of the periph- 
eral arteries exists, there is marked 
interference with this vasodilator reflex 
response. 

This test has assumed great clinical 
importance in differential diagnosis and an 
accurate interpretation of peripheral vascu- 
lar disease can hardly be performed without 
it. The chief difficulty, however, exists in 
the fact that, up to the present time, 

of the Israel Zion Hospital. 
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rcfnnlinn ot skin tt'iH|H iatiiros roiiUl oniv 
bt' pfi lcnm'cl in nu-aiis of loniplirateal aiui 
i-xpnnsivo tlu-nmuaniplr (•(piipiucnt. 

Wi- ha\i' clf\ iscd a ‘-iinplo tlua ihhhh-Ut 
whiib is cxtn-mcly aiciiiatc anil v«-rv 
iiifxpcnsivr and uiili uliit li skin toinpi-ra- 
inrc readings can easily be taken in the 
perfornianee of the Landis test, i'he device 
consists uT a mercury tiiermonu ter, siinil.n 
to the oniin.iry clinical thermometer {)Ut 
with a liner bore to permit a r.ipid rise ol 
the merciuN column. I'he bulb of the 
thermometer is encased in a liakelite c.ip 
but one surl.ace of the bulb is e.xjeiscd 
which is used lor contact v. ith the skin. The 
pl.iss column of the thermometer is H inches 
l(»np and graduated in o.’'' increments IVum 
-j to 105 r. 

The accuracy of this thermometer was 
established in comp.arative studies with a 
Leeds and Northroj) thermocou|)le in the 
Vascidar Clinic of Dr. Irvinp S. Wright at 
the New ^'ork Post-Gr.iduate Hospital. 
The observations were made on ;i normal 
individual in .a room whose temperature 
wa.s Si.5”r. d'hc arms of the subject were 
immer.scd in a bath at 1 io''i-. 'I'he skin 
temperature retidin>;s were taken on the 
dorsum of the rijtht foot just proximal to 


th e b.isc ol the third toe. I he comparati\'e 
results ;irc seen in the .'iccompanvinu 
pniph. iki’:. 1.; 

It will be observed that the skin ther- 
mometer was c.'ipable of recording: the same 
dcprec rise in temperature as the thermo- 
couple. I he total dcvi.ation w.as 0.1° in a 
tot.d rise of to. .pi . 

The method of applic.ition of the ther- 
mometer can be seen in the photoitraph. 
f bit:. 2. ) 

I.OSCI.I'SION" 

,'\ new type of skin thermometer is 
jrresented which is as accurate as the 
electric.'il recording device and is so reason- 
able in price as to make it possible for the 
pcner.'d iir.ictitioner to introduce this 
procedure in the dillerential diagnosis of 
perijrheral v.ascular disease in his private 
practice. 

We are indeliled to Dr. Wriuht for a.ssistancc 
in makitu: the ci>n)j)aratise studies. 

I. CiiliMO'.. J. II. Jn. :in(i I.vsDis, /„ .\t. 

in tin- I'luiT (AUi-mitif*. in rf'jKiti'-o t<> immcrsinj; 
the foriMini'. in nnrm v.;it<T. Jvut. ('tin. /ntoliru- 
Iixn. 1 1 : mil), mjl. 



MODIFIED OCHSNER TROCAR 

Charles Stanley White, m.d. 

WASHINGTON, D. C. 


T he Ochsncr trocar that is usually 
employed to evacuate the gall bladder 
is a very useful instrument and has a 
variety of uses other than the one for which 
it was designed. 

On a number of occasions we ha^’e been 
annoyed with the tendency of the plunger 
to fall in the canula and thereby’ occlude its 
lateral opening, attention being called to 
this occurrence by the sudden arrest of the 
flowing stream of aspirated fluid. B}- lifting 
the plunger, the aspiration will be renewed. 
To avoid this unnecessar}- interruption we 
have designed a trocar in which the 
plunger can be held in position by a turn 
and released as easily. The illustration 
permits this explanation. By means of the 
thread (a) with one or two turns the trocar 
can be kept in its correct position and 
cannot possibly preyent the escape of 
fluid through the canula. The graduation 
of the canula (6) serves the purpose of 
giving in centimeters the penetration of the 
instrument. Not infrequently a trocar has 
been withdrawn unintentionally because 


the location of the end was not known. The 
finger hold (c) merely allows better manipu- 
lation of the instrument. 



Fig. I. (a) Thread for retaining trochar in a stationary 
position within tlie canula. (6) Graduations, (c) 
Finger iiold for better manipulation. 


We have been using this instrument in 
our local hospitals for three years or more 
and it has largel}’’ replaced the former type 
because of its proven advantages. 
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(From Fcmclius* Univcrsa MctJicJna, Geneva, 1679.] 


BOOKSHELF BROWSING 

COSMAS AND DAMIAN, PATRON SAINTS OF SURGERY=^ 

Leo M. Zimmerman, m.d., f.a.c.s. 

Associate in Siirpcry, Norilmcstcrn University Mcclic.il School 
CHICAGO, ILLINOIS 

T ime brinos with it not only ciiangcs siilTcring humanity, but domestic animals 
in manners and customs but also in as well. In keeping with the saintliness of 
the objects of our veneration. Thus their characters, they vowed to accept no 
it is, that saints who, for centuries, were fees for their services, which won for them 
patrons of the profession of surgery arc their appellation, ana^yres, meaning with- 
now unknown, even by name, to most of its out silver. 

votaries, and in the current histories of the So firmly were the brothers committed to 
craft are granted but a grudging footnote, the code of gratuitous practice that it led 
if mentioned at all. It is the purpose of to an estrangement between them. A 
this paper to briefly recall the legends woman named Palladia, suffering from an 
dealing with the lives and miracles of illness which bafiled all other physicians, 
Saints Cosmas and Damian, and to trace sought their aid. She was promptly healed, 
the rise of their cult as patron saints of whereupon she prevailed upon Damian to 
surgery. accept three eggs in grateful recompense. 

Cosmas and Damian, according to the Cosmas was so perturbed at his brother’s 
more popular of these legends, were born in apparent fall from grace, that he declared 
Arabia, in the third century a. d., the he would not be buried with him. However, 
eldest of five sons of Christian parents, the Lord appeared to Cosmas in his dreams 
and passed most of their lives in Aegea, that night, and e.xplained that Palladia had 
on the Gulf of Issus in Cilicia in Asia vowed to Him to bestow the eggs on 
Minor. Their mother, the devout Theodota, whomsoever efl'ected the cure and it was in 
reared them in the faith, imbued them with order to keep her from breaking a holy vow, 
the Christian virtues and taught them the rather than because of his desire for the 
Holy Script. They became physicians and, reward, that Damian had violated his own 
in healing the sick, combined physic with oath and accepted the eggs. Cosmas was 
pra3^er. Because of their piety and virtue, appeased bv’ the divine intercession and 
their efforts were blessed and thev were retracted his decision to be separated from 
credited with many marvelous cures. Their his brother after death, but failed to inform 
following was large and included not only his friends of this change of heart. When, in 

* Read before the Society of Medical History of Cfiicago, March 29, 1935. 
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the course of time, the brothers were Bound in chains, the}^ were cast into the 
martyred, preparations were made to inter sea but an angel released the bonds and 
them sepal ately. A camel which had once drew them to shore. They were placed on a 



Fig. 1. Scenes from the lives of Cosmas and Damian. Paintings from the School of Fra Angelico, a. Damian 
accepts tliree eggs from Palladia, b. Before the judge, c. Rescued by an angel from drowning, d. On the fire 
which refuses to burn them. 


been cut in half by the devil and made 
whole again by Cosmas, appeared at the 
burial and pleaded in perfectly grammati- 
cal Latin, “Nolite eos separare,” (Let them 
not be separated) and told of the change in 
Cosmas’ feelings toward his brother. The 
assembled folk acted upon the advice of the 
camel, and the brothers were buried 
together, a detail which greatly simplified 
the subsequent search for relics of the twin 
saints. 

The fame of the Christian physicians and 
the tales of their miraculous cures reached 
the ears of Lysias, governor of Aegea. They 
were haled before the tribunal, where they 
proclaimed their faith and refused to make 
obeisance to the pagan gods. They were 
sentenced to be flogged but fortified by 
their supreme devotion, they rejoiced in 
their tortures and asked for greater punish- 
ment. Their death was then ordered. 


burning pyre but the flames refused to 
harm them, although several of the on- 
lookers were burned. They were then 
ordered stretched on crosses and pelted 
with stones but the missiles refused to find 
their mark and recoiled to strike the 
throwers. Even arrows shot at their 
defenseless bodies, like boomerangs, turned 
to wound the archers. Finally, in despera- 
tion, Lysias demanded that they be be- 
headed, and, as was usually the case, this 
simple expedient proved effective. These 
events have all been portrayed in paintings 
(Figs. I and 2), in many of which, the 
three younger brothers of the saints are 
also shown, and in some, they share the 
martyrdom. 

The synaxarion of the Greek church 
recognizes three pairs of saints named 
Cosmas and Damian, with a distinct 
legend and their own calendar day for each 
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pair. According to the Asiatic tradition, 
whicii is tiic oldest of the three, the saints 
died natural deaths and were buried in 
Pclusion, in IlgyjJt. I'he Roman and 
Arabian tales crown the lives of tiie saints 
with the martyr’s death, the latter version 
being the only one recognized by the 
Roman church. It is this Arabian legend 
which is sketched, and which forms the 
basis for the western cult of the twin saints. 
According to it, after their martyrdom, 
Cosmas and Damian were buried in Cyrus, 
in northern Syria. The earliest miracles 
associated with the names of Cosmas and 
Damian occurred at this tomb, and their 
cult spread, by way of Byzantium, to 
Europe. 

Magiologists arc in accord that the 
legend of Saints Cosmas and Damian is a 
Christian adaptation of an earlier pagan 
cult, and that the martyred physicians arc 
entirely mythological figures, created for 
this purpose. This, of course, in no way 
diminishes their claim upon our interest, 
nor minimizes the part they played as the 
patron saints of the healing professions. 
Harris'* has shown that Saints Cosmas 
and Damian represent a Christian version 
of the ubiquitous cult of the heavenly 
twins, as embodied in the Greek Castor 
and Pollux, or the Asvin twins of the Vedic 
mythology. The latter, incidentally, also 
practiced supernatural healing, even among 
the gods themselves. Deubner' believes the 
story to be borrowed from the legends of 
Zenobius and Zenobia. The multiplicity of 
the Cosmas and Damian legends is ex- 
explained by the tendency of chauvinistic 
biographers to honor their own countries 
by placing within their boundaries the 
scene of activity as well as the burial place 
of the famous saints. It is likely that the 
tomb of Cosmas and Damian was ofriciall3' 
placed in Cyrus because that city was 
already the seat of a famous Aesculapian 
temple. 

With the impetus derived from the fame 
of its predecessor, the cult of Cosmas and 
Damian developed very early, and many 
posthumous miracles were recorded. For 


example, a farmer is said to have fallen 
asleep beneath a tree with his mouth open 
and an adder crawled down his throat and 
into his stomach. All efforts to dislodge the 
intruder were unavailing until finally, he 
prayed for relief at the tomb of the 
martyred physicians. He fell asleep and 
while he slept, the saints exorcised the 
serpent. Bv repeated miracles their shrine 
became so famous, that within two cen- 
turies after their death the Emperor 
.lustinian sought healing there. Afflicted 
with a grievious ailment that had resisted 
all previous treatment, he prayed there and 
was cured promptlv. In grateful acknowl- 
edgement he built a temple to Cosmas and 
Damian and caused the city of Cyrus to be 
fortified and beautified, and equipped with 
a water system. Later he had the remains 
of the saints brought to Constantinople, 
and built a basilica to them there. The cult 
spread rapidly through the East and 
appeared in Rome as carl\''as the fifth 
centurv. Cosmas and Damian are included 
in the Canon of the Roman mass, having 
been introduced from the East before the 
rites of canonization were developed. They 
are the onlv oriental saints to be so honored. 

The first basilica in Rome to Saints 
Cosmas and Damian was built by Pope 
Felix IV (526-530), on the Sacred Way, 
near the Forum. This church was built 
upon the ruins of, and with the materials 
from two pagan temples, and here the 
relics of the saints are said to have been 
brought. The church was rebuilt on the 
same site in 1630 b\' Pope Urban vin and is 
still standing. In the present edifice are 
preserved some mosaics from the original 
Cosmas and Damian church. These sixth 
century mosaics, among the oldest m 
Rome, reveal an earh' Bj'zantine influence 
and are highlv reminiscent of Pompeian 
art. 

In this church, the most famous of the 
posthumous miracles of Saints Cosmas and 
Damian were performed. A man with a 
cancerous leg sought assistance from the 
saints and after pra3dng at their shrine, 
fell asleep in the sanctuar3’. The saints 
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appeared in his dream and amputated the 
diseased member. To replace the lost limb 
the saints borrowed a leg from a dead Moor 


inspecting the grafted leg, while on the floor 
may be seen the diseased one which has 
been removed. In the distance a group of 
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Fig. 2. Paintings of the lives and miracles of Saints Cosmas and Damian, a. Recoil of the missiles. (Fra 
Angelico.) h. Beheading. (Spinello Arctino.) c. Burial. (Scliool of Fra Angelico.) t/. Black leg grafted onto white 
patient. (Fra Angelico.) 


who had just been buried in the churchyard 
of San Pietro in Vincole, and grafted it in 
place of the diseased one. When the patient 
awoke and found himself whole, he told of 
the miraculous cure. His incredulous friends 
hastened to the coffin of the Moor, and 
found, indeed, the limb to be missing. 

This legend has provided the subject for 
many paintings, and is of particular inter- 
est in revealing the persistence of temple 
incubation sleep as a means of healing 
extending late into the Christian era. In 
the reproduction in Figure 3, the divine 
surgeons are seen cleaning their instru- 
ments after the completion of the opera- 
tion. The patient appears to be sleeping 
quietly, the expression on his face suggest- 
ing narcosis induced by some sleep produc- 
ing drug. The awe-stricken spectators are 


people stand in amazement about the open 
casket of the Moor, and close inspection 
will reveal that the corpse really has but 
one leg. 

The original of this picture is a miniature 
in an old choir book now in the possession 
of the Antiquarians’ Societj'^ of London, 
and has been attributed to Mantegna. This 
attribution has been doubted and it is 
considered more likely to be the work of a 
master of northern Italy, perhaps Ferrara, 
of the latter part of the fifteenth century. 
The version of the same operation in Fig. 
2d was painted by Fra Angelico and now 
hangs in the Ospizio of San Marco in 
Florence. Another by Pesellino (1422-1457) 
is in the Louvre. From the surgical point 
of view neither of these is as interesting as 
the first one described. The large painting 
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the luurniciuct is still in jilace, and tlic 
surpcnn nn the ri'dit is allinviim the Mill 
parts, wliich he has been retractin'; up- 
wards, tn fall back and cover the bone. 
The other saint has the black le;; in Ins 
hands and is about t*' aliix it to the stump. 
The diseased left, and the s.iw th.it was 
used in remo\inp it are shoun in the fore- 
ground. The ojieration is .-ipparently being 
performed in a iiosjjital. In tlie background 
are seen ambulant p.itients receiving treat- 
ment and a jihysician inspecting a urine 
llask. To the left, a recumbent jj.itient is 
being tended by a nurse. Ihis picture, 
attributed to the elder rraneken (1542 
1616) now hangs in the museum at 
Antwerp. 

Besides the basilica on the Forum, other 
churches in Rome were dedicated to Saints 
Cosmas and Damian. The cull spread 
rapidly through the rest of Italy and to 
other countries of Europe, so that as early 
as the sixth century, churches dedicated to 
the saints appeared in France and Belgium, 
and by the seventh century they were 
known in Germany, Spain and even 
England. 

Because of their medical activities during 
life and the cures accredited to them after 
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including the barbers, surgeons, apothe- 
caries and midwixes. In the \ ia dc Bnrbieri, 
in Rome, a church to Cosmas and Damian 
was the jilace of meeting and worship oi 
the Barbers’ Guild for w:iny years, and 
even today the saints are the patrons of the 
barbers in Italy. In later medieval times, 
with the organization of the crafts into 
companies and guilds, Cosmas and Damian 
played a particularly important part as the 
tutelary saints of the barbers and surgeons. 

In addition to their role as the patron 
saints of medicine and surgery, Cosmas and 
Damian were the patron saints of the 
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Medici family of Florence, and Cosimo de 
Medici is said to have been named for 
Cosmas. Another version is that Cosimo 
chose the saints for himself and his family 
because of the similarity of their names. In 
either event, he commissioned many works 
of art portraying the lives and miracles of 
Cosmas and Damian. This is one reason for 
the popularity of the saints in the paintings 
of the Renaissance masters, particular!}' 
those of the Florentine school of the fif- 
teenth century. Fra Angelico and his pupils 
executed a series of nine panels based on 
the lives and legends of the saints, which 
were intended for the high altar of San 
Marco in Florence; several of these scenes 
are reproduced in Figures i and 2. Fte also 
included the saints in his Crucifixion. 
Fra Lippo Lippi has represented them in 
the group around St. John and they 
appear in the works of Titian, Tintoretto, 
Roger van der Weyden and others. A 
statue of each of the saintly brothers 
stands on either side of the door into the 
famous Medici chapel in Florence. 

In paintings, the saints are usually 
depicted as men of intelligent and studious 
aspect, often shown with books or instru- 
ments of their profession. They frequently 
hold mortar and pestle or ointment box 
and spatula and occasionally, surgical 
instruments. The palm branch, symbol of 
the martyr’s death, is also shown at times. 
In many pictures, one of the brothers holds 
a urine flask, indicating that he is a physi- 
cian, the other is represented as a surgeon, 
usually with gallipot and spatula. In such 
instances the physician is usually clad in 
elegant ecclesiastical vestments, while the 
surgeon, more plainly attired, is in lay 
clothes. Many prints, particularly of the 
early German school, make a point of 
showing the medical men in long, flowing 
robes, while the surgeons wear short kilts, 
emphasizing the difl'erence in social position 
of the practitioners of the two branches of 
the healing arts at that period. Where no 
distinction is made between the specialties 
of the two healers, they are both dressed 
in long robes, often trimmed with ermine. 


Their heads are usually covered. In many 
paintings the portraits of actual physicians 
have been used in representations of their 
saintly patrons. 

In keeping with their vocation as healers, 
Cosmas and Damian had considerable 
vogue as plague saints. In the successive 
epidemics of plague which ravaged Europe 
at distressingly frequent intervals through- 
out the Middle Ages and after, no explana- 
tion for the visitations was conceivable 
other than the wrath of a vengeful God. 
No stay of pestilence was known except 
by appeasing and propitiating the Deity. 
Processions, prayers, penitences, votive 
offerings, even sacrifices, were the only 
measures available against the appalling 
horror and misery. The intercession of the 
local saintly protectors was sought, as was 
also that of certain saints who possessed 
particular power against the plague. In the 
familiar painting by Titian, four of the 
most popular of the plague saints are 
portrayed. This picture was painted as a 
votive offering in gratitude for the recession 
of the plague of 1512 in Venice, and hangs 
in the sacristy of the Church of Santa 
Maria della Salute, itself a votive structure. 
In this painting, the central figure on the 
pedestal is Saint Mark, patron saint of 
Venice, still partly covered by a passing 
cloud, the shadow of the plague. Before him 
are Saints Sebastian, Roch, Cosmas and 
Damian. Sebastian, on the right, was the 
most powerful of the plague intermediaries. 
Because he had been sentenced to die by 
the arrow, he is always shown either hold- 
ing arrows or pierced by them. Since remote 
antiquity, the arrow had been symbolical 
of the plague, and consequently, Sebastian 
had become associated in the popular mind 
Avith the plague, hence his influence against 
it. Next to Sebastian stands St. Roch, who 
won canonization because of a lifetime 
devoted to nursing plague sufferers. During 
these activities he developed plague and 
Avent into the Avoods to die. He Avas 
attended by an angel, hoAveA^er, and fed by 
his little dog, AAJiich AA^ent back into the 
city each day and returned AAuth a loaf of 
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bread in its mouth, until he recovered. In 
paintings, Roch is always shown, as in this 
one, pointing to a bubo or an abscess in his 



Fig. j. Banner of the Confraternity of Saints Cosm.as 
and Damian. (From Nicaise, Pierre Franco.) 


groin. To the left in the picture stand the 
physician martyrs, Cosmas and Damian, 
also effective against the plague because of 
their association with the healing arts. 

The most important role of Cosmas and 
Damian, and the one which interests us 
particularly, is that of patrons of medicine 
and surger}'. Medicine in the Middle Ages, 
and long afterward, was entirely in the 
hands of the clerics, while surgery was a 
handicraft whose practitioners became 
incorporated into guilds. These organiza- 
tions, like other guilds and companies, 
were placed under the protection of their 
tutelary saints. For this reason, the influ- 
ence of the patron saints was more strongh- 
felt in the field of surgery than in medicine. 

It will be remembered that the clerical 
physicians were prohibited by the Council 
of Tours, in 1163, from practicing surgery 
by the famous dictum “ecclesia abhorret a 


sanguine.” Surgery was therefore forced 
into lay and unlettered hands. The work of 
the barber most closely resembled that of 
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Fig. 6 . First Coat of Arms granted to London Company 
of Barber-Surgeons in 1492. (From Young. Annals of 
Barber-Surgeons of London.) 

the surgeon and the barbers assumed surgi- 
cal practice. Throughout Europe guilds of 
barber-surgeons were organized, always 
under the patronage of Saints Cosmas and 
Damian. 

A group of lay surgeons in Paris split 
very earl}’ from the barber-surgeon guild 
and formed the Confraternity of Saints 
Cosmas and Damian, later known as the 
College de St. Come. This organization, 
said to have been founded in 1226 by Jean 
Pitard during the reign of St. Louis, was 
originally formed to limit by license those 
who were equipped to practice surgery. 
Later, it undertook to proi'ide and super- 
vise the education of surgeons, and in fact, 
became the College de St. Come. The 
group adopted for its banner the figures of 
Saints Cosmas and Damian, shown Mth 
three gallipots. In the notice concerning 
the organization, (Fig. 5), which bears the 
date 1618, the privileges and obligations of 
the members are set forth. Of special inter- 
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est are the requirements that free service one hand, and the Faculty and barbers on 
to the poor in need of surgical care should the other, which lasted almost five hundred 
be given every Monday morning at the years. In spite of repeated rebuffs and 
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Fig. 7. Seals of tlie Medical Faculties of European Universities, showing Cosmas and Damian, a. Prague (1348). 
b. Ocnipontana (1673). c. Wittenberg (1502). d. Leipzig (1409). c. Ingolstadt (1410). 

College, thus constituting a definitely setbacks, the College persevered, and 
established free surgical clinic. succeeded in wresting one concession after 

Under the banner of the twin saints, the another, until, in the eighteenth century. 
College de St. Come fought a long, and the surgeons finally stood on a footing of 
eventually successful battle for the recogni- equality with the physicians. The College 
tion of the dignity and independence of the de St. Come became the Academy of 
surgical profession. The Faculty of Medi- Surgery, the forerunner of the present 
cine disdained the menial tasks which National Society. 

surgical practice entailed. On the other A similar, but less stormy development 
hand, they were jealous of the powers and took place in London. The Barber-Surgeons 
afraid of the ambitions of the surgeons, and Company of London was founded in 1308 
desired a subservient and docile class of lay as a city guild. The first coat of arms 
practitioners to follow their instructions granted to this Company in 1492 (Fig. 6) 
in blood-letting, wound dressing and even bears the images of Saints Cosmas and 
in performing surgical operations. The Damian on either side of the shield. The 
barbers, who were organized into a guild of barbers and surgeons remained corporate 
their own, sought to usurp the practice and bedfellows until 1745, when they were 
prerogatives of the surgeons, and in this separated by an Act of Parliament. The 
the}"^ were aided and abetted by the Faculty Surgeons Company continued, and eventu- 
of Medicine. The medical group not only all}'-, at the beginning of the last century, 
attempted to boycott the surgeons in favor became the Royal College of Surgeons, 
of the barbers, but also tried to deny them In the other countries of Europe, the 
the privilege of attending lectures, at the guilds of barber-surgeons remained under 
same time trying to provide lectures and the patronage of Cosmas and Damian. In 
demonstrations for the barbers. A three the Netherlands, where master craftsmen 
cornered controversy was thus waged suffered no social inferiority, the barber- 
between the surgeons of St. Come on the surgeons were honored as much as any 
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other substantial bourgeois citizens. The 
pride and affluence of the chiefs of the 
Dutch barber-surgeons guilds of the six- 
teenth and seventeenth centuries are re- 
flected in the many “Anatomy” paintings 
with which the}' adorned their guild halls. 
The most famous of these is the “Anatomy 
of Dr. Tulp” b}’’ Rembrandt. 

In the German speaking countries, the 
scholarly education of surgeons developed 
ver}^ slowly, and until late in the eighteenth 
century surgery was practiced by the 
barber, the hangman, the sheep-shearer 
and the sow-gelder, as well as by itinerant 
operators and charlatans, all of whom 
paraded under the banner of Cosmas and 
Damian. Not until the universities under- 
took the teaching of surgery did the barbers 
surrender the practice, and only as surgery 
became a learned profession did the influ- 
ence of Cosmas and Damian wane and give 
way to that of the disciples of modern 
science. 

Even the early universities frequently 
chose Cosmas and Damian as medical 
patrons. Many of them, particularly in 
Central Europe, employed the Saints on the 
seals of their medical faculties. In Figure 7 
may be seen several such seals, including 
that of the University of Prague, the oldest 
of the Central European universities, 
founded in 1348. Organized physicians also 
honored the martyred saints; the Medical 
Societ}'^ of Vienna, as late as 1700, observed 
the Saints’ Day with services in Stephan’s 
Kirche, at which time pictures of Cosmas 
and Damian healing the sick were dis- 
tributed to the populace. 

Thus, whether we acknowledge as our 
craft ancestors the French College, the 
English Barber-Surgeons’ Company or the 
guilds of barbers and surgeons of Germany; 
and whether we trace our evolution from 
the crafts of shearers and field surgeons, or 
from the faculties and universities, we find 
Saints Cosmas and Damian the patron 
saints of our forbears, and can trace their 
patronage from remote beginnings in the 
early Dark Ages almost down to our owm 
irreverent generation. 
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BOOK REVIEWS 


An Index of Differential Diagnosis 
OF Main Symptoms. By various ^Yriters. 
Edited by Herbert French, c.v.o., c.b.e., 
M.A., M.D., F.R.c.p. Fifth Edition with 742 
illustrations of which 196 are coloured. 
Baltimore, William Wood and Company, 
1936. 

This monumental work needs no introduction 
to the medical profession of this countrj’ as for 
over two and a half decades it has enjoyed a 
large sale both here and abroad. From those 
who have had this book on their librarj- shelves 
we learn that it is a frequent source of reference 
and a very satisfactory one, at that. 

It is a book that almost defies a proper 
review. It is impossible to give an idea of the 
scope of the book or linger on any of its details. 
We meant to spend a half-hour getting a 
general idea of the work, and then spent a 
whole evening, and far into the night, looking 
up this and that subject. Written by nineteen 
authors, each one of national repute, the work is 
distinguished by good writing plus an adequate 
consideration of the subject to be treated. Any- 
one practicing medicine will find it invaluable. 

Although a large book, it has been printed 
in readable type on good paper, and the illus- 
trations arc above the average. The colored 
plates arc exceptionally good. The index, alone, 
is a book in itself. 

This is one book we cannot help but urge the 
other fellow to possess provided he wants or 
needs an exceptional work on difl'erential 
diagnosis. 

PosT-GRADU.-^TE SuRGERY. Edited by 
Rodney Maingot, f.r.s.c. (Eng.). With an 
introduction by the Right Hon. Lord 
Moynihan of Leeds. Vol. i, with 846 
figures and ^’oI. ii with 1134 figures in the 
text. New York, D. Appleton-Century 
Company, 1936. 

This is a new work that when completed 
will comprise three volumes. We await the 
third volume with keen anticipation. 

Dr. Eugene H. Pool did the “American 
Foreword.’’ Among other things Dr. Pool saj s 
that “One must feel encouraged by evidence 
that times have improved as shown by this 
presentation to the profession of a great com- 
prehensive surgery. The surgeon must also feel 
an urge to replenish his library with something 
new and stimulating.” 


This work is not a textbook but is intended 
for the postgraduate student and practicing 
surgeon. It co^•ers a wide range, practically the 
whole field of surgerJ^ Naturally, it includes 
technique but emphysis is stressed in preopera- 
tive and postoperative treatments. 

The first volume of 1741 pages, is devoted to: 
Part I . Anesthesia, General, Local, and Choice 
of Anesthesia; Part 2. Abdomen — there are 
14 sections, by various writers; Part 3. Rectum 
and Anus; Part 4. A -Raj’- Diagnosis; Part 5. 
Radium Treatment. Volume ii has 1831 pages 
and is divided into eleven parts: Head, Spinal 
Column, and Salivarj^ Glands; Neck; Breast; 
Female Genital Organs; Urinary System and 
Male Genital Organs; Sympathetic Nervous 
System; Adrenal Gland; Injection Therapy; 
Infections of the Hand; Orthopedics. There is 
an Index. 

Inasmuch as the text is from the pen of men 
well known in their country but not so well 
known to many in the United States, their view- 
point is refreshing, even though in minor details 
many of our collcgues will find fault and differ. 
But we agree with Dr. Pool and found the work 
“something new and stimulating.” We hope it 
“catches on” in this country as it deserves, for 
it is in a class by itself and decidedly impor- 
tant and valuable. 

Abortion. Spontaneous and Induced. 
Medical and Surgical Aspects. By 
Frederick J. Taussig, m.d., f.a.c.s. Illus- 
trated. St. Louis, C. V. Mosby Company, 
1936. 

This volume, which is one of a series dealing 
with medical aspects of human fertility, was 
sponsored by The National Committee on 
Maternal Health, Inc. Do not let this statement 
scare or prevent you from reading this book. 
It is a timely topic for the subject of abortions 
enters the daily practice of most physicians. 

Dr. Taussig has done a valuable work. We 
did not merely glance through it, but practically 
read every line. To our mind it is the last word 
on the subject and nothing more need be writ- 
ten until that time when something new on the 
subject has been discovered or developed. 

Surely every gycologist and obstetrician will 
do well to study the text, and for the fellow 
in the smaller places whose work takes him into 
many fields, if he does work with pregnant 
women, then the book becomes almost an 
essential for him. 
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Every phase of abortion is considered and 
treated in detail. Tlic presentation is orderly, 
clearly written, and there is an Appcndi.x, 
a. Statutes Relating to Abortion; b. Source 
Tables; c. Glossary of Terms, an Inde.\ and a 
satisfactory Bibliography. 

A needed work, well done. 

An' In'thoduction' to Suugerv. By 
Rutherford Morison, Emeritus Professor of 
Surgery, Durham University, and Ciiarlcs 
F. M. Saint, Professor of Surgery, Cape 
Town University, South Africa. Third 
Edition. Baltimore, William Wood and 
Company, 1935. 

This book should be valuable to senior 
medical students, internes and young men 
learning the art and science of surgery. As we 
read in the Introduction to the First Edition, 
“No one would think of building a house 
without first providing a firm foundation but 
this, in effect, is what the student is apt to do 
if his methods of learning consists in attempting 
to memorize the mass of detail to be found in 
the average tc.vt-book.” This book will aid the 
student in solving the problems presented to 
him. 

Inasmuch as few students will see this review, 
it might not be presumptuous for us to suggest 
that those who teach surgery to undergraduates 
might look this book over, as a new idea and 
viewpoint are always refreshing, and if it will 
not add too great a burden, it might be recom- 
mended to their classes. 

Medical Papers. Dedicated to Henrj' 
Asbury Christian, Physician and Teacher. 
From his present and past associates and 
house officers at the Peter Bent Brigham 
Hospital, Boston, Mass. In honor of his 
Sixtieth birthday, February 17, 1936. 
Baltimore, Waverly Press, Inc., 1936. 

When an individual, during the course of a 
successful and full life, reaches the “middle 
years,” for such are those of a man of sixty, 
it thrills anyone in medicine when that man’s 
associates and former pupils honor him. It is 
the custom to place bouquets, often accom- 
panied by maudlin sentiments, to the raemorj'- 
of the departed, but it seems, more fitting, 
especiallj' to the reviewer, to honor one who 
has reached the heights while among the living. 

Doctor Christian must feel deeply the appre- 
ciation and esteem in which he is held those 


who have worked during many years with and 
under him. And this volume of 1000 pages is a 
fitting and worthy c.xprcssion of that devotion 
and admiration. 

Usually volumes of this type arc composed of 
articles, for the most part, which just miss 
being worthwhile. In this sense this volume is 
the exception to the rule. There arc 103 original 
articles and an introduction, but, we cannot 
go into detail and discuss any article. Many 
of the writers are men of wide reputation, and 
each article bears the stamp of careful, thorough 
preparation and work. 

This volume was not published for sale and 
gain. Only a few copies arc available by 
purchase. We can say without hesitation that 
merely as a book composed of various articles 
of a miscellaneous character It would be worth 
the cost. Any physician will find much between 
its covers to his benefit. 

This expression of esteem and affection, to 
one who has meant so much to medicine in this 
country and to the Harvard University Medical 
School, is one of the fine things that happen too 
seldom in life. 

A T EXTBOOK OF SuRGERY, By American 
authors. Edited by Frederick Christopher, 
B.S., M.D., F.A.c.s. With 1349 illustrations on 
730 figures. Philadelphia, W. B. Saunders 
Company, 1936. 

Nearly everybodj' who is in, or should be in, 
“Who’s Who” in Ariierican surgerj' has con- 
tributed to this book. As a rule, books of this 
type are in the main unsatisfactorj' and a 
medlej- of disassociated articles. For once we 
have an exception to the rule, and it is' a joy to 
the reviewer to tell you that this is an excep- 
tional work. 

Also, it lives up to the claims made for it by 
Dr. Christopher in the Preface. He says, “The 
dominant plan of this textbook is to give the 
student a concise presentation of surgerj' winch 
is characterized bj’’ the maximum authorit\% 
. . . The subject matter contains the tested 
and accepted present daj- principles of surgerj'- 
Anyone who carefully reads this work win 
agree with these statements. 

Therefore, this being true, it is apparent that 
this well indexed book of 1608 pages, is ideal 
for the purposes of the student and the prac- 
ticing surgeon. It warrants and, no doubt, 
will have an enthusiastic reception b}' the 
profession. 
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EDITORIAL 

SURGICAL CONSCIENCE 

C ONSIDERING the great strides made by medical 
education during recent years, it must be admitted that 
inevitably men are graduated from medical college 
without adequate training, especiall}' in surgical technic. Man}'^ 
of these embrj^onic doctors havealread}’^ become obsessed with 
the desire to become immediately a Specialist. They 
probably know little of diagnostic procedures and less of 
laboratory medicine and its technic. They have no realiza- 
tion of the fact that the life of a trained surgeon begins at 
forty. 

There are many reasons, much too complex and numerous 
to cite in full, for this distressing lack of preparation and 
inadequate knowledge on the part of our young doctors. 

Sometimes small hospitals are established without ade- 
quate funds or equipment for proper medical service, to say 
nothing of a good surgical department. Here is another sort 
of opportunity for our poorly trained, inexperienced young 
doctor. Because he “comes cheap,” he is engaged to do 
surgical work in such an institution. 

Or in some of our larger medical institutions where, either 
from lack of time or laxity, or want of a “surgical conscience” 
on the part of those in charge, the interns are given inade- 
quate supervision, permitted too great latitude, or admitted 
to service without sufficient investigation of their preparation 
for medical work and other qualifications. 

A Case in Point. An illustration of what may happen in 
a high grade medical institution, and through no fault of 
any particular individual or group of individuals, is recounted 
in Dr. John Brooks Wheeler’s recently published “Memoirs 
of a Small Town Surgeon.” Although the incident occurred 
a good many years ago and in a great hospital which today 
would certainly never be guilty of the slightest lapse from 
its high medical standards, nevertheless the story still stands 
as a good example of the trouble that can arise from an 
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ungraded inlcrn service wiien a young and 
inexperienced but perfectly well meaning 
embryonic medico has to assume responsi- 
bility in treating a patient in the absence of 
his superiors. 'I'he incident also illustrates 
the danger of experimenting with new or 
inadequately tested therapeutic measures. 

This brielly is Dr. Wheeler’s story: A 
ward patient who Iiad undergone a minor 
operation suddenly developed acute 
nephritis with general dropsy. The chief 
surgeon was absent, also the hospital 
superintendent. A messenger was quickly 
dispatched for the former, and meanwhile 
palliative measures were instituted. But 
the patient relapsed into a comatose state 
followed by convulsions. Dr. Wheeler, at 
the time an intern in the hospital, decided 
that the case was desperate and immediate 
action necessary. Me knew that profuse 
sweating would give more immediate 
relief than anything else, so decided to 
administer a hypodermic injection of one- 
tenth of a grain of pilocarpin, a drug at 
that time but recently introduced and 
little used, and about which not much was 
known. In a few moments the patient 
emerged from his coma, began to perspire 
profusely, and seemed on the point of 
rallying a bit in spite of great weakness 
and a poor pulse. 

When the chief surgeon had been reached 
by the messenger, and had returned to the 
hospital after more than an hour’s absence, 
he was taken by young Wheeler to see the 
patient. Doctor Wheeler writes: 

As we stood by the bedside in the open ward, 
with the nurses and ail the patients in plain 
sight and clear hearing, he asked me to tell him 
all about it. I proceeded to do so, but wlicn I 
got to the pilocarpin he c.xclaimcd, ‘What! 
You took it upon yourself to give him pilo- 
carpin?’ ‘Yes, sir,’ I said. ‘There was no one 
here for me to refer to, and the patient’s con- 
dition seemed so very bad that I thought he 
would die unless the promptest relief was 
given.’ 

Thereupon, before all the audience and close 
to the patient himself, who was perfectly con- 
scious by this time, he gave me a tremendous 


call-down, asking if I didn’t know that pilo- 
car|)in was a powerful heart dejjrcssant, saying 
that any one so young and inc.vperienced as I 
was had no business to administer such a 
dangerous drug, that house-pupils were not to 
take it upon themselves to prescribe anything 
beyond cvithartics and anodynes, and that 
there were other things that 1 could have done 
instead of giving the pilocarpin. . . . 

I suppose he feared that if he didn’t sit on 
me pretty hard, 1 might be prescribing any- 
thing and everything that came into my head 
for all the patients, for whose treatment he 
and not I was responsible. I realized that fact, 
and I don’t think there was much danger of 
my tloing as he may have feared, for it was only 
on account of the extremeness of the emergency 
that 1 ventured to give the pilocarpin. Never- 
theless, it was well enough to impress upon me 
that the patients under my care were Dr. 
Porter’s and not mine, and that it was for him 
to order the treatment and for me to carry out 
his orders to the best of my ability. . . . This 
is a good example of the trouble that can arise 
from an ungraded intern service. Dr. Porter’s 
statement that 1 was too inexperienced to be 
giving drugs like pilocarpin was perfectly 
correct. But if the service had been better 
organized, such a case would not have been 
left entirely in the hands of so ine.vpcricnccd a 
man. If there had been a senior intern and a 
house surgeon ahc.ad of me in the service, such 
a patient would have been in their charge, and 
their longer hospital experience would have 
taught them what their chief wanted them to 
do in such an emergency. 

Qualifications of a Surgeon. These are 
too well known to warrant detailed dis- 
cussion, but how often is their vital need 
disregarded or recognition of their lack 
in a particular individual clouded by a 
“pull,” or by a brilliant but superficial 
personality, or perhaps a clever abilitt' 
to “get away with it” in the matter of 
securing a responsible position on the part 
of our untrained and inexperienced young 
Dr. Medico. Because all these things do 
happen in the profession, phj'sical fitness, 
proper temperamental qualifications for 
doing surgical work, adequate education 
and practical training, hospital experience, 
records of internship, assistantship, and 
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institutional residency, are the only reliable 
bases for judging candidates for their 
fitness to take up that great branch of 
medical science, specialization in surgery. 

Meditation before operating on the part 
of the surgeon who is to perform the oper- 
ation is another procedure no less impor- 
tant than proper operative technic or 
suitable postoperative care. By meditation 
before operating we mean the taking, and 
careful study and interpretation, of all 
possible diagnostic steps, their employ- 
ment as laboratory aids before operation, 
and the drawing of logical conclusions as 
to the best methods, procedures, and 
probable contingencies in the operation 
to come. Radiographic students should be 
made, an exhaustive physical examination 
if necessary, and all other means employed 
to enable the surgeon to acquire a complete 
understanding, so far as is possible, of the 
condition to be operated, in its patho- 
logical, anatomical and physiological 
aspects. Do your findings show that there 
will be expectancy of a clean wound? — or 
otherwise? Upon the completeness of these 
findings, and the conclusions you draw 
from them, will rest the success or failure 
of your chosen operative procedure, each 
individual step of which should be antici- 
pated by you before you begin to work on 
the patient. One of the most important 
of these considerations, it goes without 
saying, is choice of the proper anesthesia, 
general, spinal, local or what? 

The Operating Room. Largely as the 
human element enters into the require- 
ments for successful operating, they are not 
the only considerations in the problem. 
The conditions under which the operation 
takes place are of the utmost significance, 
not only to the patient, but also to the 
surgeon, nurses, and other staff assistants 
whose presence at the operation may be 
necessary. 

First, the operating room must provide 
the proper physical conditions, environ- 
ment and atmosphere. For convenience, it 
should be near the surgerj^ and anesthesia 
department. Adequate central lighting 


I "3 

directly above the operating table is a 
prime necessity. Most of all, the room 
must be quiet and undisturbed by the 
passing to and fro of persons on duty. 
Hearing and seeing doctors and nurses 
hustling about in their white uniforms, 
always rather forbidding-looking to the 
poor patient, is sure to excite, then depress 
him, and also make for nervousness and 
lack of poise on the part of the staff. The 
period immediately preceding an operation 
should be for all concerned a time of quiet, 
relaxation and self control to insure the 
best results in the task to come. 

Personnel. The service of a trained 
anesthetist in the operating room is indis- 
pensable to the surgeon. Without such 
assistance, how often is he disturbed and 
distracted, his patience tried, his valuable 
time wasted, his technic hampered, and 
other obstacles encountered, such as faulty 
anesthetic procedure, incomplete relaxa- 
tion of the patient, reflex vomiting, etc., 
until not onl}’’ the surgeon but all his 
helpers work in a state of nervous tension 
and irritability which may be detrimental 
to the outcome of the operation and the 
recover}^ of the patient. 

Another most important functionary 
essential to every good operating room is 
the operating room nurse. We might almost 
say that upon her fitness and ability 
depends largely the success or failure of 
the operation. She must inspire confidence 
and the necessary feeling of ease, sureness 
and relaxation in her chief by providing 
him with the underlying certainty that 
everything has been prepared under her 
competent supervision to make for the 
best possible operating conditions. The 
room and all its furnishings are spotless, 
shining and sterile, the linen, drapes, in- 
struments and other details. Every step of 
the operative procedure has been foreseen 
and arranged. She makes herself the sur- 
geon’s calm, intelligent and competent 
helper, anticipating his every need, stand- 
ing at his side, a very spirit of immaculate 
cleanliness, wholesomeness and poise. In 
this day and time it goes without saying 



174 


Amrricrtft Jtiurnctl ctf Suit^rry 


llclitorial 


Ai.'OV'iT, lojO 


that, ihc cull of cleanliness and its aj)p!ica- 
tion to every detail of medical j>ractice, 
including the scrupulous care of the j>erson, 
especially the hands, the sterilization of 
gloves, instruments, masks, garments and 
other accessories of the hospital, has as- 
sumed almost a religious significance in tlie 
mind of the conscientious surgeon. He 
believes and jjractices the belief, that clean- 
liness in truth is next to godliness. 

Preventum oj Prcojicrativc hijcclinns. 
The keynote to such projihylaxis is to give 
all respect to tissues. In joint surgery, in- 
cluding the long bones, hip, knee, elbow- 
joints, the most rigid asepsis is essential 
and more speed is rec|uired than in general 
surgical procedures. Every step of surgical 
operations on joints should be planned 
ahead so as to cause the least possible 
trauma. Open operations require exercise 
of the keenest judgment on the part of the 
surgeon. Again let us emphasize the great 
importance of careful preliminary con- 
templation of the case in all its aspects, 
including the kind of anesthesia to be em- 
ployed, the time risk, the various surgical 
steps of the operation to come, etc. A 
splendid rule is to select true and tried 
methods and scrupulously follow them. Be 
very careful about experimenting with new 
ideas and doubtful procedures. 

Abdominal surgerx' requires the suitable 
gentle approach, inspection of the condi- 
tion to be operated, and removal of diseased 
tissue w'ith no excess trauma, not forgetting 
to conserve specimens for culture and 
biopsy. Such operations, because of their 
elaborate character demand the greatest 
respect for the organs involved, espe- 
cially the viscera, W’hich should always be 
handled, if at all, wdth the greatest care 
and tenderness, such as shown toward a 
new'born baby. Never run undue risks or 
jeopardize the life of the patient bj^ pro- 
longed explorations, especially in cases of 
malignancy, which absolutely preclude ail 
slashing or other methods provocative of 
trauma. 

Nerve and tendon surgery requires the 
utmost patience, as well as a complete 


knowledge of and acciuaintancc with nerve 
and blood \-c.<;scl anatomy. In such proce- 
dures also respect for end results and care- 
ful preliminary consideration of future con- 
tingencies are of j)aramount importance. 

Orthopedic surgerx' permits a slightly dif- 
ferent approach and preparation for action. 
Here, the type of operation is often elective 
and so can be better planned. In such 
operations, lime is frequently abundant, 
each step leading logically to the next, 
being the sequel of the preceding one. Also 
there is usually a profusion of laboratory 
material as roentgenograms, photographs, 
casts, etc., for consideration of the case. 
To orthopedic surgery, particularly, may 
bea]>plied that telling phrase recently origi- 
nated by the famous British surgeon, Lord 
iMoynihan, "Surgery to prevent surgery,” 
which has become one of the watch words 
of the profession. The current progress 
toward improvement of surgical procedures 
for the purpose of forestalling future opera- 
tions whicli may be of a more serious or 
complicated nature is obvious to every 
member. 

Yet let us not forget that, although 
orthopedic surgery maj- sometimes present 
different and somewhat less difficult prob- 
lems for the operator, nevertheless it too 
has its particular pitfalls. For instance, the 
difliculty in making a differential diagnosis 
between acute osteomyelitis in its initial 
stages and acute rheumatism; or the ease 
with which the surgeon may fail to recog- 
nize fractures, or the onset of ischemic 
contracture. 

Gcnitourinar\>^ Siirgcr}’^. It need not be 
necessary to remind our readers that this 
specialty' requires careful preoperative 
preparation, including radiography, cysto- 
scopy, urinalysis, blood tests, etc., for 
correct diagnosis is imperative to success. 

In this connection ma}- we refer to a 
recent most encouraging and growing tend- 
ency on the part of progressive obstetri- 
cians to adapt the methods of surgery, 
especially in its efforts to combat sporadic 
postoperative sepsis of intrinsic origin. In 
an article published in the British Medical 
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Journal, Dr. Victor Bonney, gynecological 
and obstetrical surgeon to Middlesex Hos- 
pital, comments upon this change, and out- 
lines these methods of surgery which appl}* 
especially to the practice of gynecology 
and obstetrics. The}" are, he writes, “the 
sterilization, or, if sterilization be impossi- 
ble, the exclusion from the field of action, 
of the approaches to the operation area; 
the avoidance of unnecessary trauma and 
unnecessary hemorrhage in that area; and 
the removal beforehand of septic foci in 
other parts of the body.” Dr. Bonney adds 
hopefully that the future will probably 
increase the number of these methods by 
the addition of reliable immunization of the 
patient before operation. 

In summary these few suggestions are 
offered for consideration: 

1. Try to anticipate every surgical step, 
sticking to a true and tried technic, and 
following through each step with the most 
careful observation, based upon painstak- 
ing contemplation and a scrupulous pre- 
liminary consideration of all the aspects 
and potentialities of the case in hand, 
the operative results, and the probable 
prognosis. 


i-i 

2. Let the welfare of the patient be your 
prime consideration. Be careful not to 
e.xpose him to serious risks, remembering 
that the tissues of the human organism are 
tender and easily injured beyond repair. 
Do not make exploratory operations for 
simple surgical procedures, nor extensive 
excisions, cuts, or other mutilations of 
tissue, nerve or muscle. 

3. Last but not least, never forget that 
adequate training, suitable temperament, 
true prowess, physical fitness, the power of 
vision, much as you may associate them 
with the precepts of medical college days 
or your early researches into medical litera- 
ture, are not at all out worn or out dated 
by the magnificent advances of modern 
medical science; but on the contrary have 
assumed a new and more vital significance 
than ever held in the olden days. Belief in 
these qualities as pass-words to success is 
as old as Hippocrates and as young as the 
latest winner of the Nobel Prize in Medi- 
cine. So cling to them, and cultivate them, 
for they are the seeds which will develop 
into that most essential and ennobling 
characteristic of every great specialist in 
surgery, the surgical conscience. 

Henry J. Kohlm.-vnn. 


JAMES TATE MASON 
1882-1936 

James Tate Mason, of Seattle, President of the Ameri- 
can Medical Association, and for many years an active 
member of the Editorial Board of The American Journal 
of Surgery, died June twentieth, at the Virginia Mason 
Hospital. 

Doctor Mason led an active and full life. By his origi- 
nality of thought, dexterity and hard work he became 
one of the outstanding surgeons of the country and 
received many deserved honors. His deep sympathy, 
geniality and capacity for friendship drew many to him. 

In his passing the American Journal of Surgery has 
sufi'ered a real loss, American medicine has lost a leader 
and a host of individuals have lost a rare friend. 



CANCER OF FACE, ESPECIALLY REGION OF EYE 

METHOD OF TREATMENT 
Hollis L. Albright, m.d. 

BOSTON 


C ancer of epidermoid origin in 
general resolves itself into two types : 
(i) the acanthoma, with adult 
squamous cells, varying degrees of horni- 
fication and pearl formation, and (2) basal 
cell carcinoma, the so-called “rodent 
ulcer.” Whereas the latter is rarely seen 
within the oral cavity, both types frequent 
arise in the skin of the face. Basal cell 
cancer has been termed relatively non- 
malignant^ mainly because of its tendency 
to local recurrence and invasion rather than 
spreading by metastasis. The disturbing 
nature of this basal cell growth may be seen 
in the local persistence and progressive 
ulcerating spread of the lesion over a 
period of years, especially in the vicinity 
of the orbit, nasofacial angles and auricle. 

Squamous cell cancer, the acanthoma, 
likewise shows late rather than early 
spread, but is more rapidly destructive, 
extends more widely and metastasizes 
oftener than the basal cell lesion. E.xcept in 
the case of direct extension of growths 
primary in the oral, nasal, orbital or aural 
cavities, to involve the skin of the face, 
most cancerous lesions of the face will fall 
into these two groups. 

Of the methods employed in eradicating 
cancer of the skin of the face, excision with 
or without plastic repair of the defect is 
the commonest. The initial success of x-ray 
therapy as an agent in the fight against 
cancer was obtained from its striking 
destruction of cancer of the skin.- 

In 1903 Goldberg and London first 
applied surface radium to 2 cases of basal 
' MacCallum, \V. G. “A Textbook of Pathology,” 
4th edition, p. 1034. 

- Roentgen therapy obtained its first cancer cure 
when Tor Stenbeck of Stockholm, in 1898 treated a 
basal cell carcinoma of the nose that had recurred twice 
after coagulation with the red hot iron. Forrsell followed 
that patient until 1920. There was no recurrence. 


cell carcinoma of the face with good cos- 
metic result. At present, adequate x-ray 
and radium treatment have been accepted 
with surgery as proved methods for the 
eradication of skin cancer. Preference is 
held here for none of these three agents to 
the exclusion of the other two. 

It has come strikingl}" to the author’s 
attention that a practical method of treat- 
ment has been evolved which lends itself 
to fairlj' universal applicability for skin 
cancer, especially that of the face. This is 
perhaps the only region where minimal 
cosmetic deformity should receive due 
consideration. 

A proved working method of treating 
malignant skin lesions up to 3 cm. in 
diameter is presented here, based largely 
on the experience of the Radiumhemmet, 
Stockholm,® where as is well known, 
follow-up e.xaminations have been recorded 
on over 90 per cent of the cancer patients 
treated since 1915. The method allows 
effective destruction of the lesion with 
regeneration of the ectodermal and meso- 
dermal tissue layers at the site of the 
destroj'ed gro^^i;h and preserx'ation of the 
surrounding normal tissue. By this method 
an epidermicidal dosage of 7-10 S. E. D. 
is given, to ensure destruction of the tumor, 
rather than to employ a dosage of sub- 
epldermicidal, selective intensity. A stable 
scar usualty results, with minimal deform- 
ity and better cosmetic result. 

Lesions up to 3 cm. in diameter, includ- 
ing those of the lip, are implanted with 
radium element needles, either six needles 
each of I o mgm.. strength or eight needles 
each of 3 mgm. strength, using 0.5 mm. 
platinum filtration. Some therapists em- 
ploy heavier filtration, but most use at 

® Observ’ed from July to October, 1934, inclusive. 
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least the equivalent of 0.5 mm. platinum, 
for this adequately screens the alpha and 
absorbs approximately 98.5 per cent of the 
soft beta rays coming from radium C. 

TAIil-E OF FILTERS WHICH EQUAL O.5 MM. FUATIN'UM* 

Millimeters 


Gold 0.56 

Lead 0.97 

Silver 1.02 

Copper 1.20 

Brass 1.26 

Steel 1.37 

Zinc 1. 51 

Aluminum 3.96 


* Computed from Meversy and Parntli. 

One treatment of usually not more than 
four hours is required. This gives a total 
dosage of 6 needles X 10 mgni. each X 4 
hrs.,or 240 milligram hours. This is followed 
by hyperemia, local swelling, leading to 
ulceration in ten days, at which time 
beginning re-epithelialization is evident. 
By the end of three to four weeks epithelial- 
ization should be complete. The end result 
should be a soft, stable scar, often whitened 
due to loss of normal epithelial pigmenta- 
tion. Any persistent induration after six 
weeks must be strongly suspected as tumor, 
requiring additional treatment of less 
Intensity. 

This general method of treating cancer 
of the skin of the face, including cancer of 
the lip (Fig. i) has been standardly em- 
ployed at the Radiumhemmet, Stockholm, 
since 1926. Lesions larger than 3 cm. in 
diameter have been best controlled by 
either surface .v-irradiation (i.e. 7 to 10 
S. E. D. via x-ray with light filtration of 
1-2 mm. aluminum, and careful screening 
of the surrounding tissues, or via the 5 gm. 
teleradium bomb at 3 cm. distance, giving 
a depth dosage of 2 cm.); or by wide exci- 
sion with pedicle flap repair. The ulcera- 
tion and necrosis produced by adequate 
needling of the growth is so extensive as 
to lead to much sloughing and a less satis- 
factory result. 

To illustrate this method the following 
case is reported, wherein several problems 
arising in the management of lesions close 
to the eye are handled. 


C-VSE 1. J. F. M. a rugged, well preserved 
white male of sixty-nine years was admitted 
to the Palmer Memorial Hospital on January 



Fu:. I. Cancer of lower lip, iiuerstitially is radiated, 
showing radium needles in situ. 


10, 1936, complaining of a recurring, ulcerated 
growth in the region of the inner canthus of 
the left eye, intermittently present for the 
past twenty years. Seventeen years ago the 
lesion had been excised but recurred two years 
later, as large as previously. Fourteen years 
ago four -v-ray treatments had been given, M-iih 
recurrence two years later. Since that time the 
growth had been cauterized several times, and 
also had been treated \Yith the electric needle. 
For the past two weeks the lesion had become 
ulcerated and had shown increased growth. 
There had been moderately increased weeping 
from the left eye. 

Examination showed the general physical 
findings to be negative e.xcept for the face. The 
ulcerated growth at the inner canthus of the 
left eye measured 1.25 X 0.5 X 0.4 cm. (thick), 
with a rolled, raised, indurated border, (Fig. 2) 
extending within 2 mm. of the lower palpebral 
margin. On the nasal side of the growth there 
was a healed scar of the previous excision. In 
addition there were three hypcrkeratotic 
lesions over the face, namely on the right fore- 
head, the left malar cheek and behind the left 
car, each measuring from 0.5 to 5.0 cm. in 
diameter. The blood Hinton was negative. 
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Radium ircatmciU was hcpim by applyinp In tiircc clays there was a good radium reac- 
a surface placpie of 5 mgm. strengtli and tion with hyperemia and beginning ulceration, 
o.i mm. platinum filtration to each hyperkcra- Tlierc was eery slight injection of the blood 



Fig. 2 . Case J. F. M. showing site of b.is.il cell c.nnccr ni 
inner canthiis of left eye. 

tosis for six liours, giving a total dosage of 
30 mgm. hrs. to each area. 

Operation. January 10, 1936, under novo- 
caine infiltration a biopsy was taken from the 
lesion below the inner canthus of the left eye. 
This showed basal cell carcinoma. Using the 
Von Graefe knife (Fig. 3), the long narrow 
blade of which makes it suitable for preparing 
the bed for each radium needle, four element 
needles of 5 mgm. strength each, with 0,25 mm. 
platinum filtration were inserted directly into 
the base of the tumor 0.25 cm. apart. 

The left eye had been filled with V'hitc’s 
ointment and covered with cellophane. Follow- 
ing the insertion of the radium a patterned 
shield of rubberized lead was anchored by 
three silk sutures to the skin between the 
needled area and the lower eyelid and inner 
canthus so as to protect the eye from irradia- 
tion effects (Fig. 4). The needle closest to 
the ej'e was removed after five hours and the 
remaining three needles after six hours. The 
total dosage was: 

5 mgm. X 5 hrs. : : 25 mgmhrs. 

1 5 mgm. X 6 hrs. : : 90 mgmhrs. 

1 15 mgmhrs. 


I'lG. 3. Von Gr.icfc knife. 

vessels of the bulbar conjunctiva o\cr the 
inner half of the eyeball. The result at the 
end of one month showed a soft, pink, smooth 
scar with no evidence of persistent growth. 
The small telangiectatic area at the lower angle 
of the scar was adjudged to be delayed healing 
because of concentration of the radium dosage 
at this point. The eye was negative. The 
slightly increased lacrimation persisted un- 
changed, and for this reason the nasofacrimaf 
duct was probed as a precautionary measure. 

At the end of three months the well healed 
scar was barely visible. The nasolacrimal duct 
was demonstrated to be patent by instilling 
argvroi in the eye and noting its appearance 
in the left nostril. 

In treating malignant skin lesions close 
to the eye with radium and .v-ray, several 
possible pitfalls must be kept in mind. 

1. Excision of this growth would have 
necessitated wide deformity without assur- 
ance of a generous margin of surrounding 
uninvolved tissue, due to encroachment of 
the lesion upon the lower eyelid. 

2. TJie lens is e.vtremely sensitive to 
irradiation and must be protected from 
ready cataract formation. Berven’s experi- 
ence has shown that the lead shield does 
not always adequately protect the eye and 
that the distance of the irradiation source 
from the eye is equally important. In 
treating lesions of the eyelid silk traction 
sutures (Fig. 5) ma}' be placed through the 
lid and strapped to the face with adhesive 
so as to draw the lid and radium as far 
from the eyeball as possible during the 
treatment. 

3. Occlusion of the nasolacrimal duct 
resulting from cicatricial stenosis must be 
avoided. Increased lacrimation wdth tears 
streaming over the cheek is a complication 
both predisposing to infection and sorely 
annoying to the patient. The nasolacrimal 
duct which measures but one-half inch m 
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length, passes downwards from the medial ten years at the Radiumhemmet, Stock- 
palpebral ligament, backwards and slightly holm. The method has been illustrated with 
laterally, to open into the inferior meatus a case report, in which the management of 



Fig. 4. Method of protecting eye from irradiation 
effects. The lead shield is ancliored to the skin by 
three sutures of silk. 

of the nose, under cover of the anterior end 
of the inferior turbinate. It is slightlj’^ 
contracted at its commencement and 
termination, and it is in these situations 
that pathologic strictures of the duct are 
commonest. 

4. Avoidance of late ectropion formation 
due to a contracting, dense, fibrotic scar 
must be considered. It is because of the 
likelihood of increased bulk and fibrosis 
in the scar that implantation of more or 
less permanent radon seeds of 0.3 mm. gold 
filtration, is perhaps less suitable for lesions 
of the face. 

In the reported case the usual dose of 
six element needles of 10 mgm. strength 
each, for four hours, totalling 240 mgmhrs. 
was diminished to half that amount be- 
cause of the approximation of the sensitive 
structures of the eye. Thus four needles 
each of 5 mgm. strength and reduced 
filtration of 0.25 mm. platinum, were 
imbedded for six hours, totalling 1 1 5 
mgmhrs. 

SUMMARY 

The treatment of cancer of the skin of 
the face has been outlined in general. One 
fairly standard method of using interstitial 
radium is described in detail, based largely 
on the method employed during the past 



Fig. 5. Method of increasing the distance between the 
eye and the irradiated lesion. 

interstitial radiation methods in the region 
of the eye has been emphasized. 

CONCLUSIONS 

1 . The acanthoma, with varying degrees 
of hornification, and the basal cell carci- 
noma comprise the chief types of cancer of 
the skin of the face. 

2. Surgery, radium and x-irradiation 
have their more or less definite indications 
according to the size and location of the 
lesion. 

3. For lesions up to 3 cm. in diameter 
excision, interstitial radium or surface 
x-irradiation may be effectively used. 

4. For lesions larger that 3 cm. in diam- 
eter excision with plastic repair, or de- 
struction by surface x-irradiation are the 
methods of choice. 

5. A controlled method of treatment for 
cancer of the skin of the face, including 
cancer of the lip, is presented, based on 
the experience of the Radiumhemmet, 
Stockholm. 

6. Epidermicidal radium dosage is given, 
rather than that of subepidermicidal, 
selective intensity. 

7. In radiating lesions close to the eye 
one must guard against cataract formation, 
tear duct stenosis, ectropion and corneal 
ulceration. 



SIGNIFICANCE OF GROSS HEMORRHAGE IN PEPTIC ULCER=*= 
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D uring the years of 1934 and 1935 
there were 36 cases of gross hemor- 
rhage on the 4th Medical and 
Surgical Wards of Bellevue Hospital. 
When we compare these to 87 cases on the 
same division during the years 1911 to 
1933 inclusive one can see that for some 
unknown reason there has been a marked 
increase in hemorrhaging ulcers coming 
under our observation. That gives a total 
of 123 hemorrhaging ulcers during this 
twentj'-five year period. 

There is no uniformit}”^ of opinion as to 
whether a patient with a gross hemorrhage 
should be treated by absolute rest without 
transfusions or whether transfusions should 
be given or lastly whether transfusions 
followed by operation should be employed. 
A recent editorial in Surgery, Gynecology 
and Obstetrics by Walters* states: “Studies 
of the results of various operative pro- 
cedures for duodenal ulcer have shown that 
gastroenterostomy alone will protect the 
patient against recurrence of hemorrhage 
in 82 per cent of the cases and of equal 
importance is the fact that, should hemor- 
rhage recur after gastroenterostomy, it 
is seldom of serious import.” Our observa- 
tions do not offer such a favorable report 
for gastroenterostomy in bleeding duo- 
denal ulcers. 

A consideration of gross hemorrhage 
in peptic ulcer necessitates a classification 
of the cases before a clear conception of 
the method of treatment can be discussed. 
For that reason I wish to emphasize the 
classification^ which has been previously 
used in discussing gross hemorrhage in 
peptic ulcer. The cases are divided into 
five groups: (i) hemorrhage occurring 
in patients with peptic ulcer under com- 
petent medical management; (2) hemor- 
rhage in cases operated for an acute 


perforation or chronic ulcer, that has 
never bled until months or years following 
operation; (3) hemorrhage occurring in 
ulcers that had been operated previously 
for hemorrhage and the patient has con- 
tinued to have recurring postoperative 
hemorrhage; (4) severe hemorrhage that 
has occurred in patients with negative, or 
very short gastrie histories, and the patient 
never knew that he had an ulcer until 
the hemorrhage occurred; (5) patients 
admitted with hemorrhage and a long 
history of ulcer symptomatolog}" but with- 
out regulated medical treatment. 

When the cases falling in the different 
groups are considered one can see some 
justification for such a clinical grouping. 
In Group I the 20 cases or 16 per cent 
of the total gross hemorrhages occurring 
that we encountered, were in 577 un- 
operated ulcers that were under observa- 
tion in the clinic. This would give an 
incidence of only 3.3 per cent hemorrhage 
in ulcer cases under competent medical 
care. In view of this small percentage 
of hemorrhage in patients that were 
receiving medical treatment one should 
not become undulj^ alarmed over such a 
complication. As these patients had been 
carried on a medical regime one does not 
seem justified in continuing medical treat- 
ment in this particular group as one should 
be aware of the posterior duodenal ulcer 
that may erode through the pancreatico- 
duodenal artery with a fatalit}^ 

Group II is of considerable importance 
as one is frequentl}^ undecided whether 
to reoperate upon these patients or treat 
them conservatively with medications and 
a dietary regime. We have encountered 
14 cases or 12 per cent of our bleeding 
ulcers in this group. In considering the 
group of cases it is well to recall the 


* From the 4th Medic-il and Surgical Divisions of Bellevue Hospital, Drs. Charles H. Nammack and Carl G. 
Burdick, Directors. Read before the American Therapeutic Society, Kans.'is City, Mo., May 9, 1936- 
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editorial previously referred to in -which 
it was stated that serious hemorrhage 
seldom follows a gastroenterostomy. As 
a gastroenterostomy in this group of 
cases had been done for chronic ulcers 
that had never hemorrhaged previous 
to their operation, but despite the gastro- 
enterostomy, hemorrhaged several months 
or years later. It is important to empha- 
size that the hemorrhage apparcirtly was 
from the original lesion as in none of these 
cases was a marginal ulcer demonstrated. 
^^’^e have been very conservative in this 
group and do not recommend reoperating 
unless the patients have had two or more 
severe hemorrhages. 

Group 111 is very disconcerting as the 
patients that we have encountered in this 
group, number 6 or 5 per cent of the total 
number. Although they had been operated 
for gross hemorrhage they have continued 
to hemorrhage and one is confronted 
with extremely dillicult cases to handle. 
If no evidence of a marginal ulcer is 
demonstrated, then one should continue 
conservative treatment until the patient 
had had at least two severe gross hemor- 
rhages. The following case will emphasize 
this group. 

Male, aged fifty-seven years, admitted 
January 23, 1924, with a history of bleeding 
from the rectum for ten days, and vomiting 
blood. He states that six years previously he 
had a similar attack, and a second attack four 
3'cars ago, but between the hemorrhages he 
has no abdominal pain or discomfort. During 
the first two seizures he was treated at home 
for several weeks. On January 25, 1924, he 
was transfused receiving 600 c.c. of blood by 
the direct method and made an uninterrupted 
convalescence. A roentgen-ray series on Febru- 
ary 20, 1924, revealed a duodenal ulcer. He 
was discharged February 21, 1924 and read- 
mitted February 28, 1924, because of bleeding 
from the rectum for two days. March 6, 1924, 
a gastroenterostomy was done for a duodenal 
ulcer. He was discharged March 26, 1924. He 
was readmitted September 5, 1926, with a 
history of having been perfectly well until 
four days before admission when he passed 
tarr}^ stools and vomited blood. He was trans- 
fused by the direct method on September 7 


receiving 400 c.c. blood. A^-ray films taken 
September 20, 1926, revealed the stoma to be 
normal and the patient was discharged Sep- 
tember 24, 1926, symptom free. He was read- 
mitted August 18, 1927, stating that he had, 
been well since his last discharge until the da}"- 
of admission when he passed tarry stools and 
vomited blood. Gastrointestinal series done 
September 30 revealed a normal gastro- 
enterostomy stoma with a duodenal deformit3^ 
The patient was reoperated September 16, 
1927, and an cxploratorj’- laparotomj'^ revealed 
a normal gastroenterostomj'- stoma with a 
duodenal ulcer but nothing further was done 
and the abdomen was closed in anatomic 
laj’crs. Since leaving the hospital this patient 
has been followed regularb'^ in the clinic, report- 
ing everj- month for the past eight years, and 
during this period he was well until September 
1933, when he was readmitted with a severe 
hemorrhage which necessitated two trans- 
fusions of 500 c.c. each. He had another severe 
hemorrhage in Julj% 1934 which required 
hospitalization and a transfusion and he 
remained in the hospital for three weeks. 
Roentgenograms taken Januarj' 4, 1929, re- 
vealed a normal stoma, otherwise negative. 
Again on May 5, 1930, .v-raj' pictures were 
negative, and also on Jul}’- 10, 1932. A-raj'- 
studies taken November, 1933, and Juljs 1935 
revealed some deformit}^ of the duodenum 
but a normal stoma. 

COMMENT 

One can see from this case report that 
it is dillicult to draw any conclusion from a 
bleeding ulcer until a number of years 
have elapsed. It is seen that this patient 
went for a period of six years following 
his second operation which was merely 
an cxplorator}'^ laparotomj^ for a bleeding 
duodenal ulcer. A normal gastroenteros- 
tomy stoma was found and the original 
duodenal ulcer was still present but no 
operative procedure was done on the 
ulcer and the abdomen was closed. This 
patient returns regularl}’^ ever}’^ four weeks 
and at no time has he ever had any 
abdominal pain. 

In Group iv w'e are confronted with the 
problem of conservative treatment or 
surgical intervention. In reviewing the 
22 cases, or 1 8 per cent of the total number, 
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we find that 1 1 died during conservative 
treatment. Of these 1 1 cases 7 had one 
or more transfusions, most of them several 
transfusions and 5 patients had mereh' 
sedatives and otiier supportive measures, 
but they resulted in a fatality. We question 
whether any of this group could have 
been saved by operative intervention 
as they were in an extreme condition and 
some died so suddenly after the onset of 
the hemorrhage it would have been im- 
possible to operate upon them. Of the 
cases that reco^'ered we ha^’e emplo^'cd 
medical management with gratifying re- 
sults. The blood urea determination as 
advocated by Ingegno- ma}' be of some 
value in this group. He feels that an 
increasing rise of the blood urea points 
to an ulcer that continues to bleed. The 
prognosis is unfavorable and radical inter- 
vention may be indicated. One should 
remember that the patients in this group 
are rarely seen except in hospitals with 
an active ambulance service as they have 
had no previous gastric symptomatology 
and suddenij’’ collapse from the hemorrhage. 

In Group V one sees by far the largest 
number of cases that we encountered. 
In this group 61 cases or 49 per cent of the 
entire group were patients that had symp- 
toms over a number of years and a large 
percentage of them having had a positive 
diagnosis of ulcer, but have been unco- 
operative and have refused a systematic 
medical management. These cases stress 
the importance of a patient suffering from 
a peptic ulcer remaining under competent 
medical management otherwise the}' run 
a risk of a severe gross hemorrhage. These 
patients have been treated by transfusions 
and conservative measures and allowed to 
be discharged to the clinic, but in spite 
of this severe complication which they 
have encountered, they frequently will 
not continue under medical treatment 
after the first few weeks or months. For 
that reason, 14 of the 61 cases have been 
readmitted. As a high percentage failed 
to remain under treatment in the clinic 
we feel that a large number have been 
admitted to some other hospital for recur- 
rent hemorrhage as 50 per cent of our 


gross hemorrhages fall in this group. 
Whether an operation is indicated in these 
conservatively treated patients is ques- 
tionable. The advice for each patient has 
to be individualized and if one feels that the 
patient will cooperate after his condition 
has been explained to him then medical 
treatment unquestionably is indicated and 
justifiable, but if one has an uncooperative 
individual as the majority of this group 
arc, then an operation should be con- 
sidered and advised when the patient’s 
condition warrants it. 

SU.M.MARY 

The only conclusion that we can draw 
from these observations is that one must 
individualize the treatment for each hemor- 
rhaging ulcer that is encountered. The 
following points should be stressed; (i) 
that patients may die from hemorrhage 
under conservative management regardless 
of whether they are transfused or not;_ (2) 
if the patient is operated we feel that it is 
essential to remove the ulcer or ulcers and 
this can best be accomplished by a sub- 
total resection; (3) hemorrhage does occur 
frequently following gastroenterostomy 
and the hemorrhage apparently comes from 
the original ulcer and not from a marginal 
ulcer, although this occassionally does 
happen. A negative roentgen study does 
not exclude a marginal ulcer, but, if the 
patient is free from pain plus a negative 
roentgenogram then one is fairly certain 
that a marginal ulcer does not exist. 
There were 1 2 cases that bled after gastro- 
enterostomy for chronic ulcers and 4 that 
had recurring hemorrhage after gastro- 
enterostomy for bleeding ulcers. In other 
words, of the 123 bleeding ulcers, i6 or 
13 per cent, had had gastroenterostomies 
performed but have had severe hemorrhage 
following the gastroenterostomy. 
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S INCE its introduction to the medical 
profession as an oxytoxic agent, 
pituitary extract lias undergone sev- 
eral modifications, in dosage, method of 
administration and preparation. The prod- 
uct when first marketed commercially was 
quite strong and there were many accidents 
following its wide use. The manufacturers 
then began marketing a weaker product 
and in smaller ampoules, the result being 
fewer accidents, but a product which 
appeared quite unstable in its action, in 
some cases the results being quite satis- 
factory and in others either entirely absent 
or very poor. This was soon corrected and 
the product is now quite stable clinically. 
The next forward step in the preparation 
was to separate the pressor and the oxy- 
toxic principles of the posterior pituitary 
lobe and to market them individually 
under trade names of pitressin and pitocin. 
The latter is intended for obstetrical 
use only and can apparently be given 
with safety to the hypertensive parturi- 
ent woman, there being no further in- 
crease in her blood pressure following its 
administration. 

Originally intended to be given intra- 
muscularly, it was next injected directly 
into the uterus at cesarean section, the 
results here being variable, but mainly 
satisfactory. Several years after its intro- 
duction to the profession, it was suggested 
that a satisfactory result could be obtained 
by bringing the pituitary extract into 
contact with the nasal mucosa and this 
method of administration began to enjoy a 
moderate popularity which still continues. 

In recent years there began to appear in 
the literature articles about the administra- 


tion of pituitrin intravenously and at the 
present time results on its use in this man- 
ner have been published by Zorn,® Fuchs,® 
Hefl'ernan,’ Alden,* Bohler and Relies,® 
Barron,- and Debiasi and Romussi.^ Space 
does not permit an abstract of all of these 
articles, but it will suffice to say that these 
authors were in accord that given intra- 
venously pituitary e.xtract is a powerful 
oxytoxic agent, causing prompt and vigor- 
ous uterine contractions, the maximum 
effect being obtained in a few seconds and 
continuing for six to thirty minutes. Some 
advocate its use only after completion of 
the third stage, while others have given it 
during labor and even to inaugurate this 
process. The antepartum dosage varies 
between 0.05 c.c. to 0.15 c.c., while much 
more liberal doses may be given post- 
partum; it is contraindicated in cardiac and 
renal disease, eclampsia and before delivery 
in cases of previous section, disproportion 
or cervical amputation, a list which would 
be equally true were we speaking of any 
other method of administration. DeLee® 
injects a word of caution and states that 
he has seen several cases of “pituitary 
shock” following intravenous injection. He 
does not mention the dosage used in these 
cases, but since others have not reported 
these unfortunate results, it is possible 
that they were fairly large, since in our 
clinic with moderate doses no “pituitary 
shock” in any degree has been noted. 

After attention had been called to this 
method of administration, it was decided 
to try it in a series of selected cases. Pitocin 
was chosen since it is practically standard 
in the clinic and since only oxytoxic action 
was desired; and was used exclusively in 


From the department of Obstetrics, University of Mai^'Iand, Scliool of Medicine. Read before a meeting of the 
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this series. It was used only postpartum, 
the authors being convinced that it is a 
most unsafe procedure to employ it prior 
to or during labor. The usual dose given 
was 0.15 c.c. although in c.xtreme cases as 
much as one ampoule (0.5 c.c.) has been 
given. When prolonged action was desired 
the dose was repeated, but never in less 
than one-half hour. It has now been given 
to 62 patients, for the following indications: 


Atony of tlic uterus 

History of previous postji.srtum Iiemorrluige 

Delayed postpartum liemorriinge j or more days 

postpartum 

Delivery in tiiesc cases was: 

Normal 

Oper.ativc 

Cesarean section 

Classical 

L.aparotr.achcloton»y 

Forceps 

Version and extraction 

Results: 

Excellent 

Fair 

None 


56 

3 

3 

6 

56 

37 

23 

'4 

•5 

4 

2 

2 


The method of administration was 
usually by the routine venapuncture, but 
upon several occasions, when the patient 
was already receiving glucose solution 
intravenously, the drug has been given by 
injecting it into the rubber tube which was 
attached to the venapuncture needle. This 
is quite simple, apparently as efficacious as 
when a direct entrance of the vein is 
employed, and saves one venapuncture, 
possibly preserving the vein for future use 
if more fluid is needed. On the other hand 
we have never seen damage to the vein 
or other local irritation. 

The first of the two failures was in a 
patient delivered b}^ classical cesarean 
section for premature separation of the 
placenta. Following delivery of the babj"^ 
the uterus failed to contract and refused 
to respond to this or any other form of 
stimulation and finally the operator felt 
compelled to remove it. The muscular 
walls of the uterus, in this case were mas- 
sively infiltrated with blood which pre- 
vented the concerted action of the drug. 
The second was an intensely interesting case 
of a multipara who had had a slight amount 


of bleeding in the last week of her preg- 
nancy and therefore was admitted to the 
hospital at full term and in active labor. 
She was not bleeding on admission and 
did not bleed again prior to delivery which 
occurred spontaneously a short time after 
entering the hospital and without the use 
of any oxytoxics. The baby was stillborn 
and with its birth there was expelled from 
the uterus a large number of very dark 
blood clots together with some fresh blood. 
Spontaneous delivery of the placenta 
occurred immediately after the birth of the 
child and it exhibited a large area of 
premature separation. The patient, who 
prior to delivery was in good condition, 
suddenly gave evidence of profound shock. 
The uterus was found to be atonic and 
could not be made to contract in spite 
of the intravenous pitocin and other 
methods and in a short while the patient 
was dead. At autopsy a large rent in the 
lower uterine segment with hematoma 
formation in the broad ligament of about 
500 C.C., was demonstrated. The muscle 
layers of the uterus were markedly en- 
gorged with blood and, as in the previous 
case, disrupted with hemorrhage. The 
reason for failure was quite evident. 

The results generall3' have been excel- 
lent, the uterus contracting vigorously in a 
few seconds, 2 to 3, and remaining firm 
for approximately one-half hour. It is this 
sustained contraction which has led us to 
believe that its use should always be 
restricted until the completion of the third 
stage. When given following cesarean sec- 
tion where the abdomen is open and the 
uterus ma}^ be observed, the reaction is 
exceedingly interesting. In several instances 
the contraction was so pronounced that the 
organ became decidedl}' blanched, the 
blood being forced out by the vigor of 
the contraction. In 2 cases the results are 
reported as being onl}^ fair; both of these 
were classical cesarean sections in which 
the uterus had been lifted from the ab- 
domen for suturing. The response to the 
drug was mediocre in these two instances, 
but neither required a second dose, and on 
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both occasions when the organ was replaced 
and tension relieved, it contracted well and 
both patients made an uneventful recovery. 
It is felt that neither of these should be 
classed as failures of the drug. 

CONTRA-INDICATIONS 

These do not seem to exist, and any 
patient who has been delivered and appears 
to need pitocin for its oxytoxic effect niaj' 
apparently be given the drug intravenously 
in doses of 0.15 c.c. or in greater emer- 
gencies 0.25 c.c. to 0.5 c.c. with safety. 
There does not appear to be any pressor 
activity associated with this drug so that 
it is apparently not contraindicated in 
toxemic patients, those with cardiovascular 
conditions, damaged kidneys, etc., etc. It 
should again be emphasized, however, that 
the authors do not recommend its use prior 
to the completion of the third stage con- 
sidering the uterine response to be too 
rapid and too vigorous. 

CONCLUSIONS 

I. The intravenous administration of 
pitocin produces efficient uterine con- 
tractions within a few seconds of its 
administration. 


2. The contraction persists for about 
thirty minutes. 

3. The contraction is so vigorous and 
sustained that the drug should not be given 
prior to the completion of the third stage. 

4. The apparent absence of the pressor 
factor in this particular preparation per- 
mits of its use in almost all cases. 

5. A dose of 0. 15 c.c. is usually sufficient, 
but 0.5 c.c. maj’^ be given apparently with- 
out ill effects. 

6. If repetition is necessary, which is 
rare, the second dose may be given thirty 
minutes after the first. 

7. No instance of so-called “pituitary 
shock” has been observed in our series of 
cases. 
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CLOSED REDUCTION OF REVERSED COLLES’ FRACTURES 

Paul W. Greeley, m.d. and Marcus H. Hobart, m.d., f.a.c.s. 


WINNETKA, ILLINOIS 


EVANSTON, ILLINOIS 


T he statements of Webb and Shein- 
feld^ which were published a few 
months ago have aroused a great deal 
of controversy regarding the treatment of 
reversed CoIIes’ fractures. 

These fractures are not verj^ common, 
but if all the available cases could be col- 
lected the methods of treatment would be 
more accurately evaluated. The more re- 
cent papers of Gaynor,- Raj^mer^ and Bett- 
man'* have alread}”^ thrown further light 
on the general management of this injury. 

Since this fracture occurs infrequentljs 
and since Webb and Sheinfeld^ have 
stated that “no cases of successful reduc- 
tion by the closed method have been re- 
ported in the literature,” they have con- 
cluded that the fracture must therefore be 
considered irreducible and open operative 
reduction indicated. 

We wish to report the following addi- 
tional cases which were successful^ treated 
bjf closed manipulation. 

Case i. Mrs. F. D., aged thirty-seven 
years, slipped and fell on the ice on November 
i933> with her left wrist in a flexed position 
and that the posterior aspect was struck against 
the ground, immediately developing pain and 
deformity in the region of this joint. At the 
Evanston Hospital .v-ray films revealed a 
typical reversed Colles’ fracture with marked 
ventral displacement of the lower end of the 
radius. It was noted that the patient had a 
congenital absence of the stjdoid process of 
the ulna. The distal fragment of the radius 
showed considerable comminution, but chieflj’’ 
in large pieces.* 

Under 2 per cent novocain anesthesia 
injected into the hematoma the fracture was 
reduced easily by first hj’perflexing the wrist 
joint to break the impaction, and then by 
traction, dorsal extension and moderate ulnar 
deviation. Anterior and posterior molded 

* Unfortunately these films cannot be located so that 
illustration is impossible. 


plaster of paris splints were then applied, still 
holding the wrist joint in moderate extension 
and ulnar deviation. Postreduction roentgeno- 
grams showed an excellent position of the 
fragments. 

The cast was inspected frequently but was 
not removed until one week after the injury, 
when the wrist joint was moved passively 
wliile the fragments remained in good position. 
The anterior half of the cast was then reband- 
aged in place. Gentle physiotherapj' was started 
on November 29, 1933, and on December 5, 
1933 the cast was removed and a straight board 
splint was applied. Passive motion in the vrist 
joint was still very good. The splint was 
removed entirely and left off twenty-six dajs 
after the injury. The patient was advised to 
use her wrist as much as possible providing 
too much strain was not exerted. She was seen 
one month later, approximately two months 
after the injur}', and at that time flexion and 
extension were found to be nearly perfect. Very 
little swelling remained and there was no 
tenderness whatsoever. One j'ear later when 
seen again there was no apparent difference 
between the wists. 

Case ii. Mrs. J. G., aged seventy years, was 
seen April 18, i935. within an hour after she 
had fallen from a stool, striking the dorsal 
aspect of her right wrist at a time during v ic 
it was held m flexion. AT-ray films taken at t e 
Evanston Hospital showed an oblique fracture 
through the lower end of the right radius v it 
the distal fragments displaced ventrally an 
impacted into the upper end of the radius. 
There was approximately inch shortening 
of the bone. There was also a fractureoi the 
styloid process of the ulna and a posterior is 
location of the ulna in its joint with the carpus. 

(Figs. I and 2.) ■■ A 

A 2 per cent novocain solution was injecte 
into the hematoma and after anaesthesia vas 
complete the impaction was broken bj' hj'per 
flexion at the wrist joint. Traction was 
applied and the fragments manipulated and the 
wrist placed in a position of semi-extension an 
ulnar deviation. Anterior and posterior molde 
plaster-of-paris splints were then apphe 
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extending from the base of the fingers to The cast was removed eleven davs after tlie 
the elbow joint, still maintaining the position, injury, when the arm was washed, massaged 
A-ray films taken immediately showed and the wrist joint moved passively. Only the 



Fig. I. Fig. 2. 

C\SE 11. 


the position to be unsatisfactory although anterior half of tlie cast was reapplied. Begin- 
improved. The plaster-of-Paris splints were ning sixteen days after the injury, the anterior 
removed and the fracture again manipulated splint was removed twice daiK' for hot soakings, 
under the fluoroscope. On the second attempt massage and passive motion. Three weeks after 
at reduction the same manouvers were used the injur;\- a straight board splint was applied 
except that the wrist joint was put in e.xtreme which was removed for two or three hours every 
extension and ulnar deviation. It was seen evening and the wrist hung over the edge of a 
under the fluoroscope that a satisfactory chair to gradually increase the amount of 
reduction could be obtained in this position, flexion by the aid of gravity. 

Consequently the parts were again immobilized The splint was left off entirel}' after four 
in fresh molded plaster-of-Paris splints with weeks from the time of injury. She still com- 
the hand held in e.xtreme extension and ulnar plained of pain and a prominence over the 
deviation. region of the ulnar styloid, attributed to the 

After this second reduction the fragments local injury and aggravated by the shortening 
were in satisfactory position although there in the radius, which threw the distal end of the 
was still nearly 3 2 inch of shortening in the ulna into a more prominent position. Physio- 
radius due to impaction of the fragments. The therapy was continued for several weeks after 
ulna was found to be replaced in its normal the removal of the splint with gradual improve- 
relatlonship with the carpus. (Figs. 3 and 4.) ment of her symptoms. She was last examined 
This patient was kept in the hospital for in October, 1935, six months after the injury; 
three days until the hazard of swelling was past, there was no pain in any area of her wrist 
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joint, about 8o per cent extension and 70 per March 22, 1934. She “felt a crack” and imme- 
cent flexion, adduction and abduction being diate pain in the wrist. Examination showed 
normal. There is still a slight deformity due to the distal part of the wrist with the hand dis- 



Fic. 3. Fig. 4. 

Case 11. 


the lateral projection of the distal end of the 
ulna but it is no longer painful. The patient 
does everjahing without discomfort. 

Although the result on the second patient 
is not as good as the first, the injury was 
much more complicated, and for the pa- 
tholog}’^ described originall}’^ her functional 
result is very good. If the patient were not 
an elderly woman and if she still com- 
plained of pain over the ulnar styloid one 
might consider resection of the lower end 
of the ulna, as advocated bj^ Darrach. In 
an 3 ’^ event, we do not feel that had this 
patient been treated bj"^ immediate open 
reduction the final result would have been 
any better. 

Case hi. Mrs. E. J. M., aged forty-two 
years, fell on the back of her right wrist on 


placed anteriorly (to the palmar side) giving 
a reversed silver fork deformity. A-raj'' films 
(Fig. 5) showed a complete fracture of the distal 
end of the radius, with anterior (palmar) and 
radial displacement of the distal fragment, 
together with a complete fracture of the 
styloid process of the ulna with radial dis- 
placement. 

Under nitrous oxide anesthesia the fracture 
was reduced under the fluoroscope and a 
plaster cast applied. A-ray films showed good 
approximation of the fragments but there vas 
still a small piece displaced anteriorly. Upon 
second attempt a better approximation vas 
obtained. (Fig. 6.) Case reported. The posi- 
tion of the fragments is as satisfactory Mn 
be obtained under the circumstances. The 
fragment of the radius is displaced downward 
more than one would like to see it, but after 
several attempts at reposition of the fragments. 
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I think this can be accepted as satisfactory 
under the cireumstances.” The hand was placed 
in dorsal extension and ulnar deviation and 
fixed in a plaster cast extending from the 
fingers to above the elbow. The next day the 
cast was split lengthwise along the ulnar side 
to relieve pressure. 

April 4, 1934, upon readjusting the cast 
motion was present in the wrist, fingers and 
hand, and the position was good. 

April 7, 1934, the elbow part of the cast was 
removed. Motion gradually improved, stiff- 
ness disappeared and pain was absent. She was 
seen twice weekly for manipulations and 
massage. 

The patient was last seen on June 29, 1935, 
when all motion was present except extension 
which was about 85°, while it was about 95° 
in the left hand. Pain was absent and the 
wrist was strong and loo per cent useful. The 
ulnar styloid, however, was still slightly more 
prominent and there was a slight hollow 
distally. 

C\SE IV. Wm. W., aged sixteen years, on 
July 3, 1935, was “cut off” while riding a 
bicycle and fell holding onto the handlebar, 
injuring the right wrist. The hand was swollen, 
not very tender and displaced forward at the 
wrist, presenting a reversed silver fork deform- 
ity. A-ray films at the Evanston Hospital 
reported by Crowder showed, “A reverse 
Colics’ fracture of the right wrist, about one 
inch from the distal extremity of the bone. 
There is a forward displacement and angulation 
of the small distal fragment. Also there is a 
fracture of the styloid process of the ulna.” 

Under nitrous oxide anesthesia, using the 
fluoroscope, a satisfactory reduction was 
obtained, the hand in slight dorsiflexion, so 
that all motion was freely present in the fingers 
and hand. Subsequent films showed, “After 
reduction we find that the deformity has been 
reduced somewhat, but there is still a rather 
sharp anterior angulation at the point of 
fracture.” (Fig. 8.) July 4, 1935, the cast 
was split and eight days later remo\^ed and 
readjusted. 


Colies Fracture Amcfic.m Joumal of surgery ipi 

July 20, 1935, all motion was present and 
comfortable, and six daj''s later active motion 
was commenced. 

When last seen September 14, 1935, the 
wrist was normal and all motion present. 

Note: In Cases n, iii, and iv, although 
the reductions were not anatomical^ 
perfect on the palmar side, they showed- 
good alinement on the dorsal side and en- 
tirel}' useful, painless wrists were obtained 
with practicallj'' complete free motion. 

SUMMARY 

1. Four further cases of successful reduc- 
tion of reverse Colies’ fracture b}* closed 
manipulation are herein described. 

2. Although it may be impossible to get 
a perfect anatomical reduction in reverse 
Colles’ fractures in some cases, nevertheless 
perfect painless function may be obtained, 
thus obviating the necessity of open reduc- 
tion. In this particular, these cases differ 
from the usual Codes’ fractures, where 
perfect anatomical reduction is desirable. 

3. We feel that the same indications for 
open or closed reduction are present in the 
treatment of a reversed Codes’ fracture as 
are advisable in any other tj^pe of fracture. 
Furthermore, we believe that the closed 
method should always be given preference. 

4. Finally, a word of caution should be 
added as these cases may be among the 
most difficult type of fractures to treat 
successfully. 
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USE OF UREA TO STIMULATE HEALING IN CHRONIC 

PURULENT WOUNDS* 


William Robinson 

Senior Hntotnoiogisl 


WASHINGTON, D. C. 


I N an investigation of the means by 
which the healing efi'ects of surgical 
maggots are produced in suppurating 
wounds of long standing, it was recently 
discovered that the purine derivative 
allantoin, C^HcNjOj, occurs in maggot ex- 
cretions and stimulates healing in purulent 
wounds/’ Further stud}' has shown that 
this is not the only substance with thera- 
peutic properties present in maggot ex- 
cretions. The still simpler and well known 
product of protein metabolism, urea, 
C0(NH2);, has been found to produce 
similar healing effects. 

Interest was aroused in the possibility 
that urea might have healing character- 
istics through the picture presented by the 
structural chemical formula of allantoin, 
namely: 

NH—CH—NH—CO—NH, 



NH— CO 

Upon hydrolysis, the side chain which 
is shown in italics easily forms urea, 
NHo — CO — NHs. The conception that 
allantoin is therapeutically active partly 
through its side chain has been only sug- 
gestive and merely led to the present in- 
vestigation. Urea is, of course, normally 
present in human tissues and it is admin- 
istered also intravenously and subcu- 
taneously without harm to experimental 
animals. 

In order to proceed with this investiga- 
tion the interest of a number of phj^sicians 
and surgeons was obtained and initial 
treatments were made. Sterile urea solu- 
tion was supplied by the Bureau of Ento- 
mology and Plant Quarantine and work was 
begun in April, 1935. The results of those 
preliminary tests proved to be encouraging 


and the scope of the work was considerably 
broadened.* 

The medical cooperation and clinical 
facilities thus provided were of course an 
essential part of the investigation, for with- 
out them this study would not have been 
possible. The methods of preparing and 
applying the treatment are described later. 

A considerable range of purulent con- 
ditions have been treated, such as varicose 
and diabetic ulcers, carbuncles, suppu- 
rating .v-ray burns of long duration, 
extensive infected heat burns, intraoral 
infections, osteomyelitis and certain skin 
infections. From the results obtained, the 
urea treatment can be stated to produce, 
in general, a conspicuous cleansing of the 
wound, with a lessening of the foul odor 
through the removal of necrotic material; 
a reduction in the pyogenic infection; and 
a rapid development of granulation tissue. 
The response of suppurating lesions to the 

* Tiic writer is indebted to the following coopemtors, 
who have tested tlie effectiveness of the urea treat- 
ment: Dr. J. F. Armentrout, 209 Medical Arts Bldg., 
Roanoke, Va.; Dr. A. K. Baldwin, QarroIIton, III.; Dr. 
Joseph J. Bateman, 3010 Wisconsin Avc., Washing- 
ton, D. C.; Dr. Arthur Bcrhc, New Rochelle Hospital, 
New RocIicIIc, N. Y.; Dr. R. J. Bennett, 10960 84th 
St,, Edmonton, Alberta, Canada; Dr. John S. Dorian, 
142 Joralcmon St., Brooklyn, N. Y.; Dr. A. K. Germann, 
1231 Maine St., Quincy, III., Dr. A. H. Gross, Sub- 
urban General Hospital, Bellevue, Pa.; Dr. H. H. 
Hookway, 10 High St., Boston, Mass.; Mr. Arthur 
Joseph, Superintendent, Bliss Electrical School, Takoma 
Park, Md.; Dr. C. C. Joyner, Farmville, N. C.; Drs. 
Kohl and Griggs, Leverenz Bldg., Sumner, Y'ash.; Dr. 
J. J. Kvatsak, Suburban General Hospital, Bellevue 
Station, Pittsburgh, Pa.; Dr. G. S. Llewel3’n, Pittsburgh 
Citj' Home & Hospitals, Maj-view, Pa.; Dr. Stephen 
Maddock, Boston Citj’ Hospital, Boston, Mass., 
Dr. R. H. Mitchell, Children’s Hospital, Washington, 
D. C.; Dr. N. C. Ochsenhirt, Jenkins Arcade, Pitts- 
burgh, Pa.; Dr. J. M. Pena, Hospital Nuestra Senora 
de las iMercedes, Havana, Cuba; Dr. J. B. Quicksah, 
221 Tajdor Arcade, St. Petersburg, Fla.; Dr. W. P- 
Sherlock, Veterans’ Administration, Des Moines, 
Iowa; Dr. A. H. Weinstein, 8502 Ft. Hamilton Park- 
way, Brooklj'n, N. Y.; and Dr. A. F. Yerg, Warren 
General Hospital, Warren, Pa. 


Contribution from the Division of Insects Affecting Man and Animals, Bureau of Entomologj' and Plant 

Quarantine, U. S. Department of Agriculture. 
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urea treatment can sometimes be observed 
after two or three days’ treatment, when 
cleansing of the wound \Yith healing ap- 
pears to be already started. As healing 
progresses, indolent tissues become pink 
or red and begin to fill the wound. The 
increased blood supply to the part is evi- 
dent in the hyperemic color and the tend- 
ency of the wound to bleed readily. The 
use of a sedative, which had been given 
previous to the urea treatment, became 
unnecessary in some cases, pain being 
relieved during the treatment. 

The present paper is an attempt to bring 
to the attention of those who have cases 
of chronic e.xternal suppurating wounds 
the use of this sivnple, harmless, and effec- 
tive treatment. A few typical case histories, 
supplied by the medical cooperators, are 
included. Owing to the wide range of puru- 
lent conditions treated, a number of reports 
on each would extend the paper consider- 
ably beyond its present scope. Conviction 
as to the merits of the urea treatment will 
be more readily obtained by actual trial. 

C.\SE I. S. A., female, aged twenty-four 
years, had chronic osteomyelitis of the right 
femur for three years with failure to heal and 
a fistula developed. This discharging sinus 
closed at intervals only to reopen with renewed 
suppuration. On January 15, 193d, treatments 
with urea were begun. The sinus was irrigated 
several times daily with the solution. Within 
one week the fetid odor ceased and the dis- 
charge was considerabb’ reduced. The sinus 
began to close and in six weeks healing was 
complete. A’-ray films which previously showed 
small fragments of sequestra now show no 
evidence of osteomyelitis. To date the wound 
has remained healed. 

Case 11. A Avliite married woman fifty-five 
years old, had varicose veins for twenty-five 
years. About eighteen years ago she underwent 
a surgical operation with partial relief for a 
few years. Following one or two falls she devel- 
oped bruises then congestion and subsequent 
infection with much suffering. In Februar\% 
1936, the patient was treated with 2 percent 
urea solution, the gauze dressings being kept 
moist. This afforded instant relief from pain 
with complete healing in five or six weeks. 
Recent reports indicate no recurrence. 


Case hi. S. F. L., female, aged fifty-six 
years, who two years ago had a ligation of the 
upper two-thirds of the right leg. On March 4, 
1936, the patient was found to have marked 
swelling of the lower third in the ankle and 
foot area, with considerable inflammation and 
pain but no suppuration. She was unable to 
walk except with great difficult}" and pain. 
This had been her condition for the previous 
year and it had failed to respond to any treat- 
ment. On March 4 moist dressings of urea were 
applied to the leg daily. Within one week the 
pain ceased and the swelling began to subside. 
In a month the swelling was gone and the leg 
appeared normal. The patient could walk with- 
out discomfort. Up to the present, three months 
later, the leg still appears normal. 

Case iv. H. T., aged thirty-eight years, 
male, presented a diabetic ulcer of left foot, 
5 cm. in diameter and 1.5 cm. deep. The ulcer 
had been refractory to every type of treatment. 
In June, 1935, urea treatment was given and 
in four weeks the ulcer was reduced to half its 
size. Two months later it was entirely healed 
and has remained healed to date. 

Case v. 0 . W., aged nineteen years, male. 
On February 22, 1936, the toes of both feet 
were markedly inflamed, with purulent and 
watery discharge; considerable pain for the 
past week and unable to walk in shoes. The 
right foot was soaked for a half hour three 
times dail}’ with a 2 per cent urea solution 
and the left foot was used as a control. In two 
days pain and discharge of the right foot sub- 
sided, the untreated left foot was growing 
worse. In one week the discharge ceased in the 
treated foot and the toes appeared healthy and 
pinkish. Treatment was continued for an addi- 
tional week when the foot appeared healed; 
but no improvement was apparent in the 
untreated foot which is now lame. Began to 
treat the second foot, which healed similarly 
in two weeks. There are no indications of 
recurrence. 

Case vi. In postoperative inguinal hernia 
wounds in obese individuals where so-called 
“stitch abscess’’ develops and there is a low 
resistance of the tissues, a 2 per cent urea solu- 
tion placed deeply, markedly expedited the 
formation of firm granulations. In a post- 
operative abscess located deep in the gluteal 
folds and fat pad, the urea solution was injected 
deeply and early with gratifying results. 

Case vii. S. A., female, aged sixty years, 
colored, had varicose ulcers 3 inches wide 
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extending about two-tliirds around the distal 
third of the leg.The case had been treated else- 
where with various forms of medication without 
success. Wet urea packs produced rapid healing 
and the area gradually became cpithclialized. 

Case vni. C. R., female, aged thirty-six 
j'cars, was first seen January 29, 1936, because 
of a digital abscess on the left index finger 
since July, 1935. Incision and conservative 
treatment elsewhere with the conventional 
variety- of mild antiseptics were followed with- 
out healing. In January the distal half of the 
finger had foul-smclling sloughs. A'-ray plate 
showed no osteomyelitis. After two weeks 
of treatment with Dakin’s solution and 
dichloramine-T, the distal half of the finger 
was excised and these solutions continued, but 
slouglis and foul smell persisted. Wet urea 
packs were then used. Within one week, the 
sloughs and fou-l odor ceased and within three 
weeks the wound was entireh' healed. 

Case ix. W. P., male, had a left nephrec- 
tomy on January j 8, 1936, being discharged 
from the hospital February 2. Following this 
the whole incision broke down with draining. 
Attempts to stimulate granulation were with- 
out success for the next two weeks. The wound 
was covered with greenish-graj' scum and dis- 
charged freely. On April i wet urea dressings 
were begun and in the next two weeks a most 
spectacular healing was produced, the wound 
closing in about 50 per cent in that time. The 
wound became clean with healthy granulations 
continuing to develop. 

Case x. C. H., aged forty years, male 
laborer, had an amputation of the index finger 
for crushing injury. The wound later broke 
down with purulent discharge and cellulitis of 
the hand and arm for some time. \^^et urea 
dressings caused cessation of discharge in forty- 
eight hours and was followed by rapid clearing 
of the condition with closure of the wound by 
granulation. 

Case xi. B. H., aged forty-six years, female, 
had radium and x-ray treatment in unknown 
quantities for a carcinoma of the cervix. A 
hysterectomy was followed bx" recurrence in 
the vaginal vault with sloughing and very foul 
odor. Tampons of urea solution caused sepa- 
ration of the necrotic areas, with marked 
diminution of odor and pain. 

C-ase XII. Miss B., aged twenty years, had 
a tooth extracted December 7, 1935. Pain 
developed the next day and the socket was 
treated unsuccessfully. One week later we 
examined case, finding a tj’pical drx'^ socket- 


A radiograph showed no debris or bone spicules. 
The socket was irrigated first with urea solu- 
into then packed with urea dressings. The pain 
decreased within a few minutes. Tlie patient 
reported nc.xt day with great relief of the pain. 
The urea treatment was repeated dally. In 
two days the socket appeared healthy and 
recovery was uneventful. 

Case .xm. C. G., aged fourteen months, 
boy, had a second degree burn over back and 
buttocks from boiling water. Tannic acid treat- 
ment was applied with some healing, but sec- 
ondary infection occurred in two weeks which 
increased in extent. At this time wet urea 
dressings were substituted. Within two days 
the wound became clean and healing well 
advanced. The child was discharged one week 
later entirely healed. 

Case xiv. A. L., male, carpenter, aged 
fifty-three years, had gangrene and an ulcer of 
the left fifth toe resulting from exposure to 40° 
below zero. For three montlis he had used 
home remedies without avail. Tlie toe was 
e.xtremcly painful. On admission to the hospital 
continuous dry heat was applied for six daj's 
without improvement. Urea solution was then 
substituted. In five days the entire blackened 
region had changed to several red areas, 
the ulcer liad healed, the pain was reduced 
markedly and the patient was comfortable. 
Dr\' heat was again used for four days, the toe 
healing entirely and the man returned toxvork. 

The occurrence of chronic infections of 
the urinary sj^stem is an apparent anomah’- 
This, of course, can be maintained by rein- 
fections from various foci. It is known, in 
addition, that certain pyogenic organisms 
contain the enzyme urease, which breaks 
down urea with the liberation of ammonia, 
thus reducing the effectiveness of the urea 
content of the urine. In cj'stitis the 
urine sometimes has a noticeable odor of 
ammonia. 

Urea is verx' soluble in water and a solu- 
tion ready for use is easih- prepared. Sterile, 
distilled cold xvater was used in preparing 
the solution used in the present work. It 
is better not to be heated much above bodx' 
temperature as a chemical change xvould 
take place. Non-sterile water causes a slow 
breaking down of urea owing to the pres- 
ence of bacteria." The solution has no 
color or odor; consequently', the addition 
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of an inert coloring material to distinguish 
it from water or salt solution has been 
found advisable. An initial concentration 
of I per cent was changed early in the work 
to 2 per cent, and this strength was used 
throughout most of the tests. A consider- 
able latitude exists in the concentration 
which can be used elTecti\‘ely, a solution 
as high as 10 per cent appearing to hasten 
healing in resistant cases. 

Urea can be administered conveniently 
on gauze dressings thoroughly saturated 
with the solution and applied loosely to 
the wound. To retard drying the dressings 
are frequently covered with waxed paper 
or oiled silk. In deep pockets or inacces- 
sible places the solution can be injected 
with a medicine dropper or ear syringe. 
The dressings are changed daily or when 
soiled. 

Occasionally extensive applications are 
required and the ordinary methods of 
local treatment then are not feasible; for 
instance, in the treatment of extensive 
secondary infections of the skin following 
injury by poisonous plants, insect attack, 
heat burns or sunburn. The suggestion 
here is made that under these circum- 
stances it would be more elTective to im- 
merse the body in a warm urea solution 
prepared in a bathtub. It is well to note, 
in estimating the duration and number of 
immersions, that urea is eficctive only for 
the time it is on the lesions and that it is 
readily absorbed and removed. In setting 
the temperature of the bath, allowance 
should be made for the cooling cfl'cct of 
urca when being dissolved. One-half pound 
of urea crvstals to about fortv gallons of 
water makes a solution somewhat less than 
per cent concentration. 

In a grcaseless ointment base, urca is 
giving excellent results in the tVcatmcnl of 
ambulatory cases and under conditions 
where saturated gauze dressings would be 
uncomfortable. A greasy base should be 
avoided as it would interfere with the 
action of urca. A vanishing cream or grease- 
less type of ointment is satisfactory. The 
urca is easily combined with the ointment 


by thorough mixing, and as much as 1 5 
per cent of urca can be added in this way. 
A fairly firm type of ointment should be 
used, as the urca tends to soften it. The 
suggestion has been made that urca .added 
to surgical lubricating jelly and put in 
collapsible tubes might be found service- 
able and not subject to contamination 
when used by patients. The addition of 
15 per cent of urea is easily made and 
apparently docs not affect the charac- 
teristic properties of the jelly. In both the 
ointment and the jelly the ure.a goes at 
once into solution in the water which is 
present. 

Urea appears to act only while in contact 
with the tissues to be treated and the heal- 
ing cfl'ect does not persist. It also seems to 
exert a local efl'ccl only. It must, therefore, 
be applied directly to the affected tissues. 

This method of treatment is easily given 
and requires very little time. The treat- 
ments arc usually painless in themselves 
and appear in some cases to relieve pain 
which is present in the wound, reducing 
the need of sedatives. No other chemical 
should be used in the wound during the 
treatment. Where indicated, debridement 
should precede treatment. 

Urea is bland, stable and non-toxic, and 
no report of ill effect from the treatment 
has yet been received. It can be prepared 
in a highly concentrated solution if desired, 
as high as 40 per cent. This makes it easy 
to ship in solution and only requiring dilu- 
tion before use. It can be purchased in one- 
pound bottles or in five to twenty pound 
cans through local pharmacists or directly 
from chemical manufacturers. The price 
at present is about fifty cents a pound 
which is low enough to make e.xtcnsive use 
of urea quite practicable. Ten daily treat- 
ments of an average size wound cost about 
one cent for the urca. It is available in large 
quantities, the output of companies making 
urca for soil fertilization is sometimes as 
great as one hundred tons a day. 

Although the pyogenic infection of the 
wound is noticeably reduced during the 
treatment, repeated laboratory tests have 
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failed to show that the 2 per cent concen- 
tration of urea used clinically has any 
direct bactericidal action on the organisms 
involved in chronic purulent wounds. 
Additional tests have been made with 
concentrations as high as 8 per cent with 
similar negative results. Removal of nec- 
rotic material from the wound is also evi- 
dent during treatment. Urea, however, has 
no direct proteolytic action. In concen- 
trated solutions urea acts as a solvent of 
non-viable material, but in the present 
experiments it has been used only in dilute 
solution. Thus the cleansing effects ob- 
tained are not attributed to any direct 
activity of the urea. It has been noted, on 
the other hand, that the urea treatment 
does stimulate the proliferation of the cells 
of the granulation tissue and the develop- 
ment of capillaries. A conclusion to be 
drawn from this is that the cleansing effects 
are produced indirectly through the stimu- 
lation of a vigorous growth of granulation 
tissue with abundant blood supply. 

It appears to be a matter of common 
knowledge that in Europe, Asia, Africa and 
also in America, urine is used on wounds 
to prevent infections and to stimulate 
cleansing and healing. This practice has 
lasted at least since medieval times. Like 
various other remedies for human ills 
which were used at that period, the appli- 
cation of urine to wounds might seem to 
be fantastic and ineffective. The concen- 
tration of urea in human urine is approxi- 
mately 2 per cent, however, and thus 
this remedy for non-healing wounds now 
appears to be basically sound. 

It is unfortunate that urea is generally 
associated with animal excretions. Conse- 
quently the lay attitude toward urea, even 
as a treatment for external wounds, might 
be difficult to overcome. As a matter of 
fact, urea is of common occurrence in 
plants, some of which are used as food. It so 
happened that Fourcroy and Vauquelin,’ 
who gave urea its name, first found it in 
urine, and they called it “uree,” thus 
stigmatizing it in public opinion. If this 
substance had first been isolated in spinach, 
in which it occurs,” its name would have 


been something entirely different and it 
would no doubt be regarded without 
prejudice. 

Under the circumstances it would be 
well to explain that urea, as used thera- 
peuticall3% is a manufactured product 
which can be made from three gases occur- 
ring in the atmosphere and that it has no 
connection whatever with animal excre- 
tions. Nitrogen is obtained from the air; 
hydrogen, by passing steam over hot coke 
in the presence of a catalj^zer which re- 
moves the ox3'gen; the N and H are com- 
bined to form ammonia, NH3, another gas. 
Under high pressure and low temperature 
ammonia is liquefied and combined with 
carbon dioxide, CO2. Urea, CO(NH2)2, 
which is finally' obtained, is a pure white 
crj’^stalline material. It is of interest here 
that urea was the first organic substance 
ever sjmthesized; Wohler^ produced urea 
in his laboratory- a little over a century 
ago. That organic compounds could be 
produced symthetically' was an epoch- 
making discover3^ 

In 1912 Calkins et al,^ in testing the 
effect of various metabolic substances on 
the rate of cell division of the protozoan, 
Actinobolus radians, found that when the 
seasonal vitality- of the cell was high allan- 
toin did not increase its rate of division, 
but w'hen its vitality- was low allantoin had 
a marked stimulating effect, causing the 
cell to reproduce nearly- twice as fast as 
the checks. From the present and the pre- 
vious® investigations, allantoin and urea 
are apparently- alike in activating the 
indolent, edematous tissues of purulent 
lesions and promoting development of 
granulation, a characteristic somewhat 
similar to that found by- Calkins. 

According to Marshall and Davis'” and 
Fearon,- urea is found in all the organs 
and tissues of the body. It occurs in ap- 
proximately uniform concentration except 
in adipose tissue in which it is lower, and 
in renal tissue in which it is higher. The 
normal urea content of the blood is about 
0.018 per cent. A rise or fall in the urea 
concentration of the blood and ly-mph is 
accompanied by- a corresponding change m 
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that of the tissues. The cells are able to 
absorb large quantities of urea as readily- 
as small and the diffusion of it to the 
various parts of the bod}' occurs rapidly. 
It is non-toxic except in enormous doses. 
Marshall and Davis also refer to the vork 
of Gryns,'' who states that solutions of 
urea readily permeate the -membrane of 
all kinds of cells; that when cells are placed 
in urea solution the concentration within, 
at once becomes the same as without; and 
that urea can never cause hemolysis. 

On the one hand, it appears that the 
tissues are perpetually supplied with urea, 
which in sufficient concentration is a poten- 
tial stimulator of healing processes. On 
the other hand, the existence of chronic 
purulent lesions indicates that the 0.018 
per cent concentration of urea in the blood 
is incapable of promoting healing as do 
external applications of 2 per cent. Either 
the concentration in the blood is insuffi- 
cient or its efl'ectiveness is reduced by 
conditions in the wound. The effect of the 
0.018 per cent concentration of urea on 
the normal growth and reparative proc- 
esses of tissues remains to be investigated. 
The low concentration maintained in the 
tissues and the constant excretion of a 
large excess indicate an equilibrium at 
that .point. At any rate, the popular idea 
of urea as a waste product in the body has 
tended to obscure the conception of it as 
a cell proliferating and healing material. 

SUMMARY 

Urea has been found to stimulate healing 
in chronic purulent wounds. The effects 
obtained are a cleansing of the wound by 
the removal of necrotic material and 
pyogenic bacteria present, and a promotion 
of the growth of granulation tissue. 

Like allantoin, urea occurs in maggot 
excretions and its presence serves as a 
further elucidation of the remarkable effi- 
ciency of surgical maggots in healing 
chronic suppurating wounds. 

This healing action of urea probably 
accounts in part for the custom prevalent 
for centuries in Europe, Asia, and Africa, 
and also practiced in America, of using 


urine to promote cleansing and healing 
of wounds. 

Urea, which is manuffictured in enor- 
mous quantities for use as a soil fertilizer, 
is available for therapeutic use without 
any connection with animal excretions. It 
can be made from three simple gases, 
nitrogen, hydrogen and carbon dioxide, 
and is a pure white crystalline substance. 
In wound treatment a 2 per cent solution 
in water has been used on saturated gauze 
dressings applied directly to the wound. 
The solution is bland, odorless and non- 
toxic. The treatment is very inexpensive 
and easily given. 

Urea is present in the cells of all the 
tissues of the body; it rapidly permeates 
the membranes of the cells and its con- 
centration therein rises and falls readily 
with that of the blood and lymph. In view 
of the remarkable cleansing and healing 
properties of urea in chronic purulent 
wounds, it appears that the general con- 
ception of this material as only a waste 
product has tended to obscure its thera- 
peutic character. 
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I N SPITE of our increasing knowledge 
of brain tumors the diagnosis, prior to 
death, is still made relatively infre- 
quently. The diagnosis was made in only 
3 instances of 29 cases observed in the 
course of 1642 autopsies. The classical 
cardinal sj'mptoms are very frequently 
lacking. Thus, there is no increased intra- 
cranial pressure nor is papilledema present 
in about 15 to 30 per cent of cases and 
headache is absent in about 10 per cent of 
cases. In those cases in which the cardinal 
symptoms are present, headache, vomiting 
and choked disc have been found to be 
present together in about 60 per cent of 
cases. 

The role of trauma is rather involved. 
The matter is becoming increasingly impor- 
tant from the point of view of Workmen’s 
Compensation, personal accident claims 
and negligence actions involving automo- 
bile accidents. The separation of the effects 
of trauma from disease maj^ be difficult 
to prove to the lay mind of a jury. Compe- 
tent producing cause and effect may be 
reconciled in court cases, especially if 
reasonable doubt as to the true etiologic 
factor of the disease is injected by an 
astute counsel. When injury is involved, 
in the lay mind, a certain pathology may 
be linked with its genesis, whereas, in 
many cases, the accident was a coincidence 
or merely brought the lesion to the thresh- 
hold of observation by the claimant. 

In the German literature appears a re- 
port bj* Reinhardt of an unique case worth}' 
of special mention: 

A piece of wire was found in a tumor enu- 
cleated postmortem from the brain of a 58 year 
old male, who had died, after an illness of 
about four years. This started with headaches 
in the parietal and temporal regions, described 


as “something working out” and associated 
with gradually increasing blindness and loss of 
olfactory sense. On admission to the asylum, 
the patient showed a temporal atrophy of the 
right papilla and a total atrophj* of the left; 
irritability, querulousness, loss of ethical sense, 
tendency to clownish tricks, aggressiveness 
and uneleanliness. Diagnosis, tumor of the 
frontal lobe. The evolution was marked by 
gradually increasing incontinence, apathy, 
confusion and disorientation, complaints of 
abdominal pains, — finally, complete indiffer- 
ence, cachexia and death. Autopsju Carcinoma 
of the pylorus, atrophy of the heart, pulmonarj* 
emphysema. The brain was removed in toto. 
A tumor the size of a tangerine was enucleated 
from between the frontal poles and the chiasma. 
It had displaced the base of both frontal lobes 
without invading the brain substance, except, 
the adjacent orbital convolutions, which were 
somewhat split and abnormally soft. On the 
left side, the tumor adhered slightly to the 
meninges. The sections of the brain itself 
were very hemorrhagic, showing, at the con- 
vexitj% behind the two frontal poles, superficial 
meningeal hemorrhages, cord-like thickened 
pial veins, and flea-bite hemorrhages in the 
adjacent cortex and subcortical marrow. A 
sagittal section through the enucleated tumor 
at its frontal base revealed a piece of wire 
twisted in a spiral with a second, smaller, piece 
wound twice around its frontal end, embedded 
in calcified tissue. Microscopically, the tumor 
was a sarcoma. By quizzing the deceased s 
wife, it was learned that, on the occasion of a 
boiler explosion in 1898, the man had been 
wounded above the left e5*e, by a flying piece 
of water gauge. The wound, which bled abund- 
antly had healed without treatment and with- 
out interruption of work. The wire maj* have 
penetrated direct!}* through the wound, if the 
bone was injured. Unfortunately, the autopsy 
did not include an examination of the skull. 
It is quite possible that the man was not in- 
capacitated in spite of an injurj* of the skull, 
because similar injuries often cause unpro- 
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portionately insignificant symptoms. On the 
other hand, the foreign body maj^ have pene- 
trated through the nose, unnoticed, in the 
general confusion, the more impressive bleeding 
wound distracting attention. Ha3unann states 
that this often occurs, and that such foreign 
bodies are liable to wander as far as the eth- 
moid bone. But no matter how the foreign 
bod}’- in this particular case penetrated, it 
remained latent at the frontal surface of the 
brain, for j^ears. A granuloma gradualh’- 
formed around it, the cells of which underwent 
blastomatous degeneration, and what with age, 
the continuous irritation and probablj'' also 
an individual predisposition, as indicated bj- 
the presence of a carcinoma of the pjdorus, a 
sarcoma of the meninges developed. A latencj’’ 
of 20 3'ears is not at all unusual for a tumor 
caused bj" irritation of anj" kind (Fischer- 
Waserls). Up to 1928 this writer could 
find onh’ 2 similar cases in the literature, 
nameh'-, Leszjmski’s case of post-traumatic 
endothelioma of the brain, in which a bone 
splinter was found detached from the tabula 
interna, and Fischer-Waserls’ case, in which a 
needle embedded in an old suppurative focus 
was found in the middle of a carcinoma of the 
breast. 

Legal counsel, who assays to review the 
older medical literature on this subject, is 
often bafHed by conflicting opinions of 
eminent authorities. Two excellent articles 
dealing with trauma and brain tumor have 
appeared, by Holmes in 1904 and Reynolds 
in 1923. The former collected 30 opinions 
and briefs of “brain tumor cases caused 
by accident,” excluding cysts. Reynolds 
cites 3 cases of Mr. Geoff rey Jefferson, who 
doubts if a single trauma can start a brain 
tumor and thinks it more likely when it 
apparently does so, it is only by “stirring 
up a growth which was already present.” 
Reynolds relates 2 cases, in which he was 
unable to decide whether causal relation- 
ship or the incalcuable factor of coincidence 
existed. These opinions, however, are now 
being clarified. Thus, the “Relation of 
Injury and Glioma of the Brain” has been 
made an exhaustive study in 1931 by 
the Ma^'O Clinic. This ai'ticle deals with 
trauma as a possible, primar}' factor and 
entirely annihilates any existing theories 


which may have been promulgated in an 
attempt to link up causal relationship. 
The authors, Parker and Kernohan, set 
definite criteria modified from what Ewing 
described as postulates of the French 
Statutes, as follows: 

1. The head injiirj’ must be of reasonable 
severitJ^ 

2. It must have been established bej^nd 
doubt that the patient had had no sjmiptoms 
or signs suggesting cerebral disease before the 
occurrence of the injur^^ 

3. There must be a latent period of at least 
a few weeks between the date of injury and the 
first appearance of progressive sjmiptoms 
suggesting cerebral tumor; the patient need 
not be free of sjmiptoms during the latent 
period, but progression of sjmiptoms must 
date from the injur3\ 

4. There must be microscopic proof of the 
existence of tumor. 

5. The rate of grovl:!! of the tumor as esti- 
mated bj- current standards must be in correct 
relation with the period of time elapsing 
between the injiirj’- and the earliest microscopic 
diagnosis of tumor. It is obvious in so contro- 
versial a subject that any law laid down is 
open to discussion, but some set of standards 
must be accepted before direct cause and 
effect is assumed. 

According to these standards 431 cases 
of glioma of the brain were studied. There 
were in all 21 complying cases, giving a 
history of head injury in 4.8 per cent. 
Adler, in a probably less critical analj^sis 
in 1898 found about twice this percentage 
in 1086 cases. Parker and Kernohan also 
studied 435 patients afflicted with various 
diseases other than brain tumor as a con- 
trol; 10.4 per cent in this series gave a 
history of head injury. In a third study 
200 presumably normal individuals were 
examined who admitted head injury in 
35.5 per cent. The relative severity of in- 
jury was greatest in the last group. These 
writers conclude that “The statement that 
patients with glioma, who have a history 
of injury to the head, means nothing and 
that the incidence of injury to the head can 
have no influence as an argument for causal 
connection.” In support of the belief of 
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these authorities, 2800 odd cases of injury 
to the head, occurring since 1918 in civil 
and military practice, observed for a period 
of twelve months to two years, were ana- 
lyzed and in none of these was there a 
record of glioma developing as the direct 
result of these injuries. They finall}' con- 
cluded that its occurrence nierel}' comes 
within the possibility of coincidence. 

Dr. Charles H. Frazier, -who opened the 
discussion of this paper, quoted E. Muller’s 
incidence of 70 per cent of frontal lobe 
glioma with trauma as an etiologic factor. 
Gerhardt found trauma in 10 of 60 brain 
tumors. Frazier studied 87 frontal lobe 
tumors and found trauma in 15 per cent, 
in none of which, in his opinion, was injury 
of any significance whatsoever. 

There is still, however, considerable 
opposition to these views. The reports of 
Neuburger in 1925 indicate that he con- 
sidered his 2 cases the first to be recorded 
in which the principle of traumatic origin 
of glioma had been supported by direct 
evidence. Von Monakow believed in the 
traumatic genesis of brain tumor. How can 
these afFIrmatl^•e views be reconciled with 
studies by Maitland who described in 
“Punch Drunk’’ degenerative changes in 
prize fighters but no brain tumor as the 
result of repeated blows upon the head? 

Dr. W. B. Cadwalader in the further 
discussion of Parker and Kernohan’s paper 
stated, “No absolute evidence, as proved 
by biologic or histologic study, exists that 
trauma can possibly cause proliferation of 
these cells, and I think it is fair to conclude 
that at the present time it is an impossi- 
bility for trauma alone to do it.” 

In the final closure of the discussion. 
Dr. Parker stated that no evidence of the 
old injury per se was ever found at autopsy 
or operation. He tabulates the location of 
the injury in relationship with the location 
of the tumor as follows; “Among the fifty- 
eight cases the site of the tumor was un- 
known in ten, and in nine it was directly 
under the area of injury. In fifteen cases it 
was reasonably close; in twenty-four it was 
remote.” Dr. Parker, said that the site was 


of no significance as the defenders of the 
trauma theory can twist the question of 
site to suit themselves; thereby evoking 
diffuse spread b}’ centre coup or other 
means of transmission. 

Beneke was of the opinion that 40 per 
cent of brain tumors was caused by either 
direct or indirect trauma, capable of estab- 
lishing either direct or indirect reflex ische- 
mia of the brain resulting in necrosis of 
glial tissue, which viigbt be the cause of 
glioma. The law fortunately, however, does 
not deal with what might happen or possi- 
bilities, only probabilities. 

Hoppe is of the opinion that 

. . . there can be no doubt that trauma to 
the head sufficiently se%-ere to produce fracture 
or concussion can be the immediate and direct 
cause of tuberculomata and gummata b}' 
creating favorable soil, namely bruised brain 
tissue for the development of these two 
growths. In every case, however, there should 
be a chronological relation between the accident 
and the gradual onset of the symptoms culmi- 
nating in the symptom complex of brain tumor. 
There is hardly a scientific basis for causal 
relation between trauma and other forms of 
brain tumor, especially when we consider the 
enormous frequenej' of concussion of the brain 
with or without fracture and the relative infre- 
quency of brain tumors. 

Cushing argues that when tumor symp- 
toms follow immediateh' trauma, it later 
serves only to bring into the open the 
presence of a previously obscure growth. 
This is caused by the rupture of a blood 
vessel in a vascular glioma or by concussion 
edema. This opinion was also confirmed by 
autopsy studies by Starr. 

Pegoraro in 1932 made a study of the 
frequency of trauma in glioma. He shoiys 
that brain tumors are more frequent m 
males even in infancy where e.xposure to 
trauma is alike in the two sexes. This 
author studied 107 cases. A true relation- 
ship existed in 6 cases which, however, 
critical anah’sis reduced to 3 because of the 
fact there were no corroborati^'e autopsies 
in 3. Of the former, one was a tuberculoma 
of the cerebellar vermis which showed in- 
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jury to the left parietal region when a hand 
grenade exploded. This was preceded by 
no disturbances and eventuated in death 
some months later. The second case was a 
man of forty-five years who at the age of 
thirty-nine years was hit over the head 
with a cane and sufl'ered lacerations and 
contusions in the sincipital region. He 
noted no disturbance in the following 
five years but subsequently he had intense 
headache, vomiting and convulsions. The 
autopsy revealed a neoplasm of the frontal 
lobes. 1 he third case was a male, age thirty- 
one years who fell from his bicycle when 
he was twenty-six years old, suffering a 
severe concussion of the brain. Three years 
later he fell from a truck and again suffered 
a severe concussion and injury to his neck. 
At the age of thirty years he began to sufl'er 
from intense headache, insomnia, vertigo 
and vomiting. The autopsy revealed a 
tumor of undetermined nature of the white 
substance of the right semioval center. 

The following case report is presented. 
Settlement of a death claim has been ef- 
fected and the stor\' can now be told with- 
out detriment to the defendant casualty 
company. 

P. M., aged forty-two years employed as an 
automobile truck driver, was admitted to the 
Presbyterian Hospital on May 25, 1933 on 
the afternoon of the day of the alleged accident. 
His temperature was 99°, pulse So, respiration 
20. He first stated that his horses ran away and 
he was thrown from his truck striking on his 
liead upon the pavement. This was obviously 
incorrect and was later changed to a fall from 
his truck, a distance of six feet landing in a 
sitting posture on his buttocks upon the side- 
walk. He became dazed but not unconscious. 
He continued his work and later in the after- 
noon vomited. His chief complaints upon 
admission were headache and loss of memory. 
Examination revealed a large obe^c adult male, 
who was conscious, irritable, restless and semi- 
oriented. Complete physical examination re- 
vealed no signs of external injuries. The only 
positive finding was tenderness over the dorsal 
spine and a small sinus, one-half inch in depth, 
in the midline of the coccyx. The working 
diagnosis was possible fracture of the base of 


the skull by centre coup. The nurse's notes 
Indicated involuntary bowel mo\ emcnts. .V-ray 
films of the skull and spine showed no trauma- 
tic bone pathology. Examination of the eye 
grounds was negative. The clinical diagnosis 
was mild concussion of the brain and pilonidal 
sinus. 

The patient was discharged on May 29 and 
referred for further observation. On .lune 5 he 
reported complaining of headache. He stated 
that on June 1 he became dazed while walking 
in the street but supported himself and pro- 
ceeded to his home. Examination on this date 
revealed blood pressure 140 85 pupils were 
equally contracted and showed sluggish reac- 
tions to light and accomodation. He was 
referred for reexamination of his eye grounds 
and for Kahn and Wassermann reactions, both 
of which were reported to be negative. On 
June 10 he was readmitted and when examined 
was found to be unconscious, the blood pressure 
was 145/95. The left pupil was larger than the 
right and both were contracted. Abdominal 
reficxes were absent. Blood examination showed 
16,000 leukocytes with So per cent polymorpho- 
nuclear cells. Spinal fluid count was 8 cells. 
During preparation to operate under the 
suspicion of a possible fracture of the skull, 
which had been overlooked, the patient died 
at 3:45 A..M. 

Autopsy disclosed that the skull was of 
normal thickness and showed no fractures. It 
was uniformly vascular and contained large 
blood sinuses. The dura was also very vascular 
and bled easily. The pia-arachnoid vessels 
were engorged with blood. The cerebrum was 
evenly compressed against the cranium. The 
convulutions were flattened. In the middle of 
the base of the brain there was an isolated, 
oblongate tumor of very firm consistency, 
resting upon the pons, i.’T' long and **.)" in 
thickness. One e.xtremity was attached to the 
middle of the circle of Willis by thin fibrous 
adhesions and the other extremity pressed 
against the upper portion of the dorsum sella, 
producing marked erosion of the left posterior 
clinoid process. The pituitary body was 
normal; the pons flattened, but the cerebellum, 
medulla and cord were free and clear. Histologic 
examination reported by Dr. H. S. Martland 
showed meningioma. 

The writer was asked to analyze this 
case in defense of a formal petition filed in 
the Workmen’s Compensation Bureau and 
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entered against the employer. The salient 
features are: (i) The accident, occurring 
on May 25, was reported, the diagnosis of 
which was mild cerebral concussion. (2) 
Neurologic e.x'amination, .v-ray of the skull, 
Kahn and Wassermann tests and eye 
grounds gave no focal signs of brain 
tumor. (3) Six daj-s after discharge from 
hospital the patient became dizzy while 
on the street. He was readmitted after 
sixteen days with increased intracranial 
pressure but died while preparations for a 
decompression were being made. (5) The 
Essex County Medical Examiners’ Office 
gave the cause of death “Brain Tumor.” 

A broadened interpretation of the Com- 
pensation Law now includes all cases in 
which trauma is held to be a contributing 
factor insofar as it may influence unfavor- 
ably the course of a disease from which the 
patient was suffering at the time of the 
alleged injur}'. Formerly awards were 
made for only the direct effects of trauma 
or occupational diseases. It has now be- 
come complex as new interpretations 
have in effect made the law subject to the 
scrutiny of indirect effects of trauma upon 
the diseased parts. 

Decisions, therefore, based on the aggra- 
vation theor}', rest not upon proved 
scientific facts but largely upon speculative 
opinions. These opinions, expressed in 
court, are subject to wide variation and are 
often flatly contradictory. It is not sur- 
prising, therefore, that juries are be- 
wildered when eminent authorities are 
quoted. 

While it is true that the cause of death 
was given as “Brain Tumor” and while 
it is equally true that no traumatic pathol- 
ogy was present at autopsy, the possible 
causal relation of trauma to death can not 
be lightly disregarded. 

Trauma, as a factor in the production 
of death from brain tumor in this case 
should be viewed from three angles: (1) 
as a primary inciting factor; (2) as a 
secondary contributing or aggravating 
factor resulting in increased growth of an 
already existing tumor; or (3) in the pro- 


duction of other patholog}' within the 
substance of the grovi;h or in the surround- 
ing structures. Histories of tumor cases 
are replete with instances in which injury 
preceded the diagnosis of these gro\\’ths. 
Such an occurrence may first center 
attention upon a grou-th. It is probable 
that no claim could be justly made that 
trauma caused the brain tumor. As a 
direct exciting cause, a single solitary blow 
is denied (Ewing). It is manifestly impos- 
sible for such a tumor to develop in sixteen 
days, deep seated and well protected as it 
was within the bony cranium even had 
direct injur}' to the head been sustained. 
If, however, an attempt to prove direct 
trauma as a primary cause is injected, the 
defense should be prepared to combat 
even that fantastic allegation. The exact 
microscopic diagnosis of the neoplasm is, 
therefore essential in view of the acknowl- 
edgment of traumatic influence b}' some 
in certain types of tumors. The second 
hj'pothesis grants the prior existence of a 
tumor but may seek to prove either 
increased cellular gro\\'th, hemorrhages into 
the substance, a rupture elsewhere of its 
blood vessels or a concussion edema in the 
parts immediately surrounding the growth. 
The case falling within this category, 
based on the aggravation theory, is diffi- 
cult to defend. Opinions will differ and 
decisions vary properly with the evidence 
deduced under individual circumstances. 
Glioma is particularly vascular. Blood 
vessels being more delicate, they are prone 
to traumatic rupture because of the thin 
walls either from direct or indirect appli- 
cation of force. It was very important in 
this case to know whether hemorrhages 
existed in the substance of the tumor on 
either gross or miscroscopic examination 
and the degree of surrounding edema. It is 
fortunate for the defense in this particular 
case that no recent hemorrhages were 
reported within the substance of the tumor. 

It is generally conceded that medullary 
compression is the exact mechanism of the 
immediate cause of death brought about 
in the absence of trauma, by increased 
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growth of the tumor and resulting in 
increased intracranial pressure due to con- 
fined, rigid, bony walls. This is a natural 
sequence of pathological changes of un- 
checked, malignant growths. We may 
inquire, granting the tumor antedated the 
accident, “Did the man fall because he 
became dizzy or did he actually overreach 
in grasping a box, slip and fall in a sitting 
posture on the buttocks upon a cement 
walk?” The accident, I believe, has never 
been corroborated by witnesses. Let us 
assume that he did so fall — What happened 
to him? Force, thus applied in the case of a 
man weighing 220 pounds, is transmitted 
upward along the spinal column to the base 
of the brain where the tumor is located. 
This application of force resulted in the 
disturbance of the cerebral circulation — a 
cerebral concussion, for he vomited. The 
following additional reasoning is justified: 
From microscopic examination we have 
knowledge that in the absence of trauma, 
brain tumors, because of the encroachment 
upon neighboring tissues through growth 
arc surrounded by an area of disturbed 
circulation, namely edema. This edema, in 
turn, results in increased intracranial 
pressure. When this pressure within the 
skull increases to a sulficicnt degree, the 
medulla is completely shut olf and death 
results from respiratory and circulatory 
failure. Given this actual pathology, plus 
trauma, it is readily conceivable that a jar, 
indirectly transmitted through the bony 
structure of the spine to the base of the 
brain and resulting in a disturbed cerebral 
circulation and acting upon tissues already 
the scat of disturbed circulation (con- 
gestion and edema) would tend to still 
further cfl'cct adversely the already handi- 
capped brain. Furthermore, it is conceiv- 
able that the jar might actually rupture 
blood vessels within the growth. 

This line of reasoning, if brought out for 
the petitioner, cannot be denied. The 
tumor was not caused by the injury nor 
was it stimulated to increased growth by 
the fall. There is no evidence that hemor- 
rhages occurred in the tumor or that the 


neighboring blood vessels were ruptured. 
It is, therefore, probable that trauma if 
applied, aggravated the already disturbed 
cerebral circulation, increased the existing 
edema eventuating in increased intra- 
cranial pressure and thus contributed to 
the immediate cause of death. It is certain 
that the man’s days were numbered. How 
long he would have lived, if no accident 
had occurred is purely speculative. His 
life might have been prolonged for years 
by a timely decompression, but on the 
other hand, he might have died from the 
cfiects of an operation. It is urged, there- 
fore, that if settlement of this case can be 
cfl'cctcd, it should be entertained, for it is 
dillicult to defend. If this is to be a jury 
trial, laymen might even give considera- 
tion to the injury as a direct exciting cause 
of the growth because the cause of the 
tumor is still unknown. This confession 
of ignorance by the profession engenders 
conjecture. “No one knows the cause of 
tumors. Why not give this poor widow the 
benefit of the doubt — the Insurance Com- 
pany is rich and can well afford to pay.” 
Thus an additional factor of sympathy is 
possibly brought into the case. 

The Defendant was able to effect a 
settlement in the amount of S1300.00. 

SUMMARY 

1. In dealing with primary causes, 
trauma, as a factor, should be denied, 
unless very critical requirements are met. 

2. Solitary application of trauma is not 
a cause, per se, of brain tumors. Even 
repeated applications seem to have no 
influence. 

3. The theory of chronic irritation of a 
foreign body plus a suitable anlage appears 
to have some sponsorship. 

4. In the majority of cases of brain 
tumors with a history of antecedent 
trauma, it is probable that there is no 
causal connection. 

5. To trauma, as a factor, in the pro- 
duction of death, however, in a case of 
brain tumor, may be traced a very definite 
relationship. 
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I N head injuries iho willulrawai of cerc- 
i)r()s|)ina! fluid by iuml)ar piituture has 
been advocated by some authorities, 
botii as a diaptnostie procedure ami a 
therapeutic measure to reduce intracranial 
tension. 

There is a sharp division of opinion re- 
garding liie value and safety of this proce- 
dure, which was instituted by Quincke' in 
1905. Munro,= Jackson' and bay'-' are 
among its strong advocates. McClure and 
Crawford*^ believe it should be performed in 
selected cases and Connors' recommended 
its use as a diagnostic procedure. Other 
authorities, however, notably Dandy' and 
Beslev," have opposed this procechire not 
only a.s futile but also as dangerous. Thev 
maintain that the sudden reduction «>f 
intracranial tension is likely to start intra- 
cranial hemorrhage which had been con- 
trolled by the tampon-like action of that 
tension, and to cause brain strangulation 
by a sudden dropping of the irrain stem 
into the foramen magnum. Gumprecht in 
1900 collected 1- cases of sudden death 
following lumbar drainage and autopsy 
showed them to be caused by the pressure 
of a tumor. Many of these cases were 
punctured in the sitting position and 1 5 c.c. 
to 60 c.c. of fiuid withdrawn at one time. 
Schoenbeck'" in 1918 collected "i cases of 
death following lumbar puncture, and in 
67 autopsy revealed a tumor or other 
chronic brain disease. 

The confusion caused by these conflict- 
ing opinions has resulted in a skepticism 
and has led to a policy of “do nothing” in 
the handling of these cases. A study of the 
anatomy and physiology of those parts of 
the brain concerned with the secretion, 
excretion and circulation of the cerebro- 
spinal fluid, together with a critical analysis 


of cases of liead injury, should go far 
towards reconciling these conflicting opin- 
ions and should indicate a rational middle 
ground which the surgeon may follow. To 
clarify this confusion is the jnirpose of this 
j):iper. 

It is a well known fact that the bratn, 
which is contained in a rigid, bony box, is 
incompressible and the relief of intracranial 
tension cait only be obtained by diminish- 
ing the fluid contents, the arterial and 
venous blood, aitd the cerebrospinal fluid. 

'I'he arterial blood supply is derived front 
the two internal carotids and the two 
vcrtcbrals, which together form the circle 
t)f W illis. -Anastonuise.s exist between the 
vertebral arteries, through the anterior and 
posterior spinal arterie.s, and the intercostal 
arteries and other branches of the descend- 
ing aorl.i. In a dog, both carotids and 
vcrtcbrals may be ligated without causing 
unconsciftiisness ;ind death, whereas in 
man ligation of both c.arotids is probably 
fatal. 

1 he venous sinuses, which are protected 
bv the cranium and a tough dura against 
compression, are peculiar to the brain. The 
larger cerebral veins open into these 
sinuses. The openings have no valves but 
are protected from closure by the structure 
of the dura mater around the orifice. 
(Howell.) 

The cortical veins, which are a frequent 
source of hemorrhage, are thin walled and 
clastic, to allow their participation in the 
normal variations of intracranial pressure. 
They are situated in shallow grooves on the 
surface of the brain and consequently .are 
inadequately protected; and arc readily 
ruptured with or without actual laceration 
of the brain substance. (Rawiing.") 

204 
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Cushing'- has pointed out that many of 
the frontal and parietal veins drain into 
the superior longitudinal sinus in an up- 


would seem prima facie to furnish sufiicient 
proof of the protective function. Moreover, the 
prominent bony irregularities along the base 


Pacchionian Bodies 
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into \^nous sinuses 
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in subarachnoid space of 
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Fig. I. Diagram of circulation of corcbro.spinal Iluicl. Dotted arrows indicate the direction of circulation. 


ward direction. They Icnvc their partially 
protected beds in the sulci to enter the 
sinus. In this region they arc unsupported 
and liable to rupture. 

The cerebrospinal fluid is a thin water}* 
liquid with a specific gravity of 1007 to 
1008, which is less than that of the blood, 
and a pressure just above that of the venous 
system. Its function, aside from acting as a 
waterbed or shock absorber, is to carr}* oil' 
metabolic waste products. Dandy'^ thus 
describes the function of the cerebrospinal 
fluid; 

It is the generally accepted belief that the 
chief function of the cerebrospinal fluid is to 
protect the brain and spinal cord from the 
ordinary and extraordinary shocks to which 
these important structures arc subjected. The 
existence of great waterbeds around the most 
important parts of the nervous system — the 
medulla, spinal cord, pons and miclbrain — 


of the human skull would appear to require a 
IiulVcr against constantly recurring shocks. 

The ability of waterbeds to protect their 
enclosed structures must lie in the ready dis- 
placement of fluid, for, being almost totally 
incompressible, water cannot absorb shocks as 
can an elastic bod\'. The clfects of a localized 
force arc diminished by a loss of fluid at the 
pole of impact and bj* transmission of radial 
waves of lluid to more distant parts. The 
amount of injury which results locally and at a 
distance will, therefore, be dependent upon the 
severity of the blow and the amount of fluid 
at the site of the blow. A severe impact pro- 
duces such rapid radiation of fluid waves that 
an explosive efl'cct results. 

The cerebrospinal fluid is secreted by the 
choroid plexus in the lateral ventricles. 
There are two theories relative to its forma- 
tion, active secretion and dialysis. It is also 
partly derived from the perivascular sys- 
tems. It is excreted by the arachnoid villi 
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and Pacchionian bodies and by the lymph 
spaces under the arachnoid sheath of the 
cranial nerves. Fremont-Smith^^ states, 
“There is good evidence that the mecha- 
nism of absorption through the arachnoid 
villi is determined by the relative hydro- 
static and osmotic pressures of the cerebro- 
spinal fluid and the blood in the dural 
sinuses,” Weed,^^’^*^ states that “absorp- 
tion of cerebrospinal fluid from the cerebral 
pathways is much greater than that from 
the spinal cord.” 

In order to understand the circulation of 
the cerebrospinal fluid it is important to 
keep in mind the anatomy of the ventricles, 
subarachnoid space and cisterns. This has 
been represented diagramatically in Figure 

I. 

The two lateral ventricles communicate 
with the third ventricle through the fora- 
men of Munro. The third ventricle com- 
municates with the fourth through the 
aqueduct of Sylvius, and the fourth ventri- 
cle communicates with the subarachnoid 
space, which has several cisterns through 
the foramen of the A'lagendie and the 
foramina of Luschka (Key and Retzius). 
Closure of these foramina or of the aque- 
duct leads to internal hj'drocephalus. 

The subarachnoid space receives the 
fluid after leaving the ventricles, and from 
it the fluid is excreted bj'^ the arachnoid villi 
and Pacchionian bodies. Key and Retzius 
believed that the cerebrospinal fluid passed 
normally from the subarachnoid space into 
the subdural space about the Pacchionian 
granulations, and from this directly into 
the sinus. The pathway was not through 
endothelial cells but through stomata 
between these cells. Absorption of cerebro- 
spinal fluid depended in their conception 
of the process, upon two factors: osmosis 
and difference in pressure between that of 
the subarachnoid fluid and that of the 
cerebral sinus. 

Reiver and Schnitzler in 1894 furnished 
physiological proof of a venous absorption 
of cerebrospinal fluid. They state that, as 
Pacchionian granules do not occur in the 
animals the5’^ used, other pathways of 


absorption into the venous system must 
exist. This view of absorption direettyinto 
the veins was corroborated by Leonard 
Hill, Spina, and Cushing.^' Mott believed 
that the cerebrospinal fluid was absorbed 
into the peri-capillary spaces of the cerebral 
capillaries. Cathelin in 1912 described what 
he believed to be a veritable circulation of 
cerebrospinal fluid, and Goldmann be- 
lieved that cerebrospinal fluid escaped via 
the perivascular lymph spaces about the 
cranial vessels. 

The subarachnoid spaces of the brain 
and cord communicate free!)'. The space is 
intersected by septa of connective tissue, 
tearing of which leads to the formation of 
adhesions which are responsible for later 
complications. The advocates of air injec- 
tion following the withdrawal of cerebro- 
spinal fluid maintain that the air thus 
injected forms a cushion in the subarachnoid 
space and prevents the formation of adhe- 
sions. It is in free communication through- 
out the brain cord, so that lumbar puncture 
and withdrawal of fluid from the sub- 
arachnoid space of the cord will affect the 
pressure and amount of the fluid in the 
subarachnoid space of the brain. 

There are several large subarachnoid 
spaces in which cerebrospinal fluid accumu- 
lates. . These cisterns or reservoirs were 
described bj'^ Toldt. The most important 
ones are the Cisterna Magna or post- 
cisterna, located posterior to the medulla, 
and into which the fluid enters after leaving 
the fourth ventricle, and the cisterna pontis 
which communicates with the cisterna 
magna and is a continuation upward of the 
anterior part of the subarachnoid space. 
There are several other cisterns well de- 
scribed in textbooks on anatomj’^ which 
need not be enumerated. Fay and Winkel- 
man maintain that the fluid after leav- 
ing the cisterna pontis passes anteriorly 
through the subarachnoid space of the 
incisura tentorii to reach the cisterna 
chiasmitus and thence reaches the frontal 
and parietal lobes where it is absorbed by 
the Pacchionian bodies. These authors 
maintain that the normal circulating field 
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does not include the temporal or occipital 
lobes. It is important to keep in mind that 
the tentorium cerebelli acts like a dia- 
phragm subdividing the intracranial cavity 
into a supra and an infratentorial region, 
which communicate through a narrow 
aperture, the incisura tentorii through 
which the mesencephalon passes. Cerebro- 
spinal fluid must pass from the sub to the 
supratentorial region in order to be ab- 
sorbed. Jackson states that 

a slight hemorrhage or swelling of the cerebrum 
or midbrain blocks the cerebral subarachnoid 
space, and the fluid cannot be absorbed along 
its natural channels. The fluid no longer rises 
above the tentorium but collects in the basal 
cisterns and in the ventricles, and stasis results. 
The enlargement of the basal cisterns forces 
the midbrain up and further occludes the 
narrow subarachnoid space in the incisura 
tentorii. The enlargement of the lateral ventri- 
cles above the tentorium forces the cortex of 
the brain still more against the dura, and unless 
the excess of fluid is withdrawn from below the 
tentorium, a dry flattened cortex is found at 
autopsy. 

Gravity permits trickling of extravasated 
blood through the incisura into the sub- 
tentorial region and this is another factor 
in producing compression of the brain stem 
where the vital centres and the nuclei of 
most of the cranial nerves are located. 
Compression of the supratentorial part of 
the brain is relatively harmless, whereas an 
equal compression of the subtentorial por- 
tion is fatal. 

The cisterns normally contain about 
6o c.c. of cerebrospinal fluid, the lateral 
ventricles about 30 c.c. and the subarach- 
noid space of the cord about 30 to 60 c.c. 
The fluid is rapidly formed from the blood, 
and is also quickly absorbed into the blood 
stream. In pathological states the amount 
of fluid is greatly increased. 

Pacchionian bodies occur in numbers 
which vary with the individual and with 
age, and are found along the sinuses, espe- 
cially the superior longitudinal sinus. Each 
body is a minute pear shaped protrusion of 
the arachnoid membrane into the interior 


of a sinus as represented in Figure 2 
based upon Howell’s description.^* Arach- 
noid villi are distinct from Pacchionian 


Pacchionian Body 



granules. Weed states, “the Pacchionian 
granulation must be considered as a large, 
hypertrophic villus, becoming evident on 
macroscopic examination in most adults. 
While no Pacchionian granulations are 
found in infants, arachnoid villi are invari- 
ably met with in normal children.” 

The spongy tissue of which the Pacchion- 
ian bodies are composed is continuous with 
the trabecular tissue of the subarachnoid 
space, so that fluid injected into the sub- 
arachnoid space finds its way into the 
Pacchionian bodies; and through their 
coverings filters into the superior longi- 
tudinal sinus (Gray^®). Through these 
bodies the cerebrospinal fluid is brought 
into close contact with the venous blood, 
the two being separated by a thin layer of 
dura and the very thin arachnoid. Weed 
states that in adult life the Pacchionian 
bodies are arranged in six principal collec- 
tions close to the superior longitudinal 
sinus, the other groups occurring scattered 
throughout the eranio vertebral cavitj^ 
Key and Retzius reported that the Pac- 
chionian granulations occur in the following 
situations in order of frequency: superior 
longitudinal sinus, transverse sinus, cavern- 
ous sinus, superior petrosal sinus and vena 
meningia media. 

Another factor which has contributed to 
the divergence of opinion regarding the 
results of lumbar puncture is the lack of 
classification of head injuries into groups 
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based upon the nature and extent of injury. 
A therapeutic measure which may be 
beneficial in one group may be harmful in 
another. Similarly, mortality statistics of 
various authors are of little value unless 
a method of classifying head injuries is 
adopted universally, for the mortality in 
cases of concussion with subsequent edema 
is very small; while in cases of brain lacera- 
tion it is extremely high, and the combined 
mortality figures depend more upon the 
preponderance of one group or another than 
on the efficacy of therapeutic measures. 

In the Traumatic Service at the Cumber- 
land Hospital head injuries are subdivided 
as follows: 

GROUP I 

Cases of cerebral concussion with no 
demonstrable brain injury. The mortality 
in this group is practically nil and most of 
these cases recover if kept in bed and other- 
wise let alone. In a variable percentage, 
however, there is evidence of cerebral 
edema causing headache, dizziness and 
transient unconsciousness. In these cases 
lumbar puncture usually gives a clear fluid 
but under Increased pressure. Repeated 
lumbar punctures to reduce the pressure to 
the accepted normal of lo to 12 mm. of 
mercury are of distinct value. The pressure 
should not be reduced at one puncture 
by more than one-half its elevation above 
normal. Thus, if the pressure is 20, it should 
not be reduced during the first puncture 
to below 15. 

GROUP II 

Cases of brain laceration and contusion 
with brain hemorrhage and an increased 
intracranial tension. The mortality in this 
group is exceedingly high and most of the 
cases die within the first twenty-four hours. 
The cerebrospinal fluid is uniformly bloody 
in the three tubes and the tension some- 
times rises to 60 mm. or higher. The in- 
creased intracranial tension in these cases 
is primariR due to subdural hemorrhage 
and there is no way of stopping this, unless 
the source of bleeding can be definiteR 


located; but, there is, in addition to the 
hemorrhage, interference with the circula- 
tion and absorption of cerebrospinal fluid 
for the following reasons: (i) because of 
venous engorgement, the intravenous pres- 
sure is greater than that of the cerebro- 
spinal fluid and the normal absorption into 
the veins is upset; (2) there is a loss of 
absorption area in which the Pacchionian 
bodies function, owing to, and in direct 
proportion to the extent of cerebral cortex 
contused or lacerated; (3) blood effused in 
the subarachnoid space mechanically im- 
pedes the normal flow of the fluid. Rawling 
states that in consequence of these con- 
ditions, there is a damming of the cerebro- 
spinal fluid, generalized brain edema and 
dilatation of the ventricles. 

Authorities opposed to lumbar puncture 
claim that reduction of intracranial tension 
removes the tampon action and starts an 
arrested hemorrhage, and therefore is 
dangerous. It is doubtful, however, whether 
hemorrhage can be reestablished once a 
clot is formed, especially if the reduction is 
performed gradually. We have followed the 
accepted rule of reducing cerebrospinal 
fluid by half the increase above normal. 
Over 500 cases of head injuries of all 
groups have been treated and while benefit 
from cerebrospinal fluid drainage cannot 
be claimed in this group, no ill effects have 
been seen resulting from it. In the few cases 
which survive, the removal of blood from 
the subarachnoid spaces prevents the 
formation of adhesions, C3'^sts, etc., which 
cause late complications. Ochsner and 
Hosoi-® are of the opinion that blood in the 
subarachnoid space is of importance not 
only because of the danger of cerebral 
compression, but also because absorppon 
of blood b}’^ the Pacchionian granulations 
causes mechanical blocking, which inter- 
feres with the absorption of cerebrospinal 
fluid. 

GROUP III 

Comprises cases with focal sj^mptoms, 
due to a depressed fracture or extradural 
hemorrhage. 
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These arc operative cases and lumbar 
puncture is of little therapeutic value 
except to reduce postoperative cerebral 
edema. 


GROUP IV 

Comprises cases which suin’ive the initial 
shock, but later show symptoms of sub- 
tentorial pressure upon the floor of the 
fourth ventricle where the vagus, vaso- 
motor and respiratory centres are located 
and where most of the nuclei of the cranial 
nerves arc found. In the early stage, the 
pulse is slow due to vagus stimulation, the 
blood pressure rises due to vasomotor 
stimulation and respiration is slightl}’^ 
accelerated. Later, in the stage of collapse 
the pulse rate rises, the blood pressure falls 
and there is Cheyne-Stokes respiration. 
This is the syndrome described by Von 
Bergman. 

It is doubtful if lumbar puncture is of 
any value in this group, except as a diag- 
nostic procedure. Jennings-^ has for several 
years advocated a low bilateral decompres- 
sion and placing the patient face down with 
the head lower than the body, the object 
being to keep the blood in the anterior 
fossa and to prevent it from trickling into 
the subtentorial region where it exerts pres- 
sure on the brain stem. This procedure is 
logical and should receive an adequate trial. 

SUMMARY 

Based on a study of the anatomy and 
physiology of the brain, and on clinical 
experiences in a series of over 500 cases of 
head injuries with study of autopsy mate- 
rial together with a review of the literature 
on the subject, the following deductions 
are made: 

1. The withdrawal of cerebrospinal fluid 
by lumbar puncture as a diagnostic proce- 
dure should be performed in every case of 
head injury, after the patient has reacted 
from shock. The pressure should be re- 
corded and the fluid collected in three tubes 
about 5 c.c. in each. If the fluid is imiforml}' 
bloody in the three tubes, and if the super- 
natant fluid is xanthocromic after centri- 
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fuging, and if the pressure is over 10-12 
mm. of mercury, a diagnosis of intracranial 
injury v'ith probable brain laceration or 
contusion and hemorrhage can be made. 

If the fluid is clear, but under increased 
pressure, and if there is other corroborating 
evidence, a diagnosis of traumatic cerebral 
edema can be made. 

If the fluid is clear and the pressure is 
normal, one is justified in ruling out an 
intracranial injury even in the presence of a 
fractured skull. 

2. Lumbar puncture is a useful thera- 
peutic procedure in cases of traumatic 
edema. The pressure should be reduced by 
half the excess above normal, and the pro- 
cedure repeated about every six to twelve 
hours until the pressure is normal. 

3. When the fluid is bloody and under 
increased pressure, no ill effects have been 
noted from repeated punctures, if the pres- 
sure is not reduced suddenly. 

4. Adoption of a uniform method of 
classifying head injuries will help to elimi- 
nate the confusion and conflicting opinions 
which now exist regarding diagnostic and 
therapeutic procedures and will render our 
statistics, especially regarding mortality, 
more reliable. 
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PULMONARY EMBOLISM* 

BASED UPON A STUDY OF 271 INSTANCES 
Donald C. Collins, m.d. 

Attending Pathologist, Los Angeles County General Hospital; Surgeon, Attending-StafT, Hollywood Clara-Barton 

Memorial Hospital 

LOS ANGELES, CALIFORNIA 

P ULMONARY embolism is still the treating lo patients with pulmonary em- 
gravest complication that may occur holism following various operations by the 
during convalescence. Despite marked proprietary drug, “spasmalgin” (Hoff- 
advances made in the past decade in mann-La Roche, Inc.). A brief summary 
diminishing the occurrence of other grave of the three classes of material in Charts 
factors in hospital morbidity, the incidence ii, in and iv is presented in Chart v. 
of pulmonary embolism has steadily in- Previous studies by various authors have 
creased. It is now imperative that further established the following facts concerning 
study be undertaken to determine what the etiology and the prevention of pulmo- 
measures can be directed towards the nary embolism. 

lessening of both its incidence and high i. Some of the predisposing factors in 
mortality. the causation of pulmonary embolism 

Numerous valuable contributions have are: — an incision into the anterior ab- 
been made to the various phases of this dominal wall; varicose veins in the lower 
subject in the past, which have been extremities; obesity; advanced age; wound 
of outstanding value and have largelj’^ infections; trauma, usually in the form of 
determined the present conceptions. For comminuted fractures of the bones of the 
purposes of brevity these contributions lower extremities; failure to properlj^ im- 

will not be reviewed, but the appended mobilize fractures; hypotension; orthopedic 

bibliograph}'’ will furnish references to their operations; inadequate hemostasis in an 
original work. incision allowing hematoma formation to 

In Chart i is tabulated the incidence of occur; the use of fat solvents in cleansing 
pulmonary embolism as reported in the incisions preparatory to closure; injection 
literature during the past twenty-four treatment of varicose veins of the lower 
years by fifteen authors. In 316,060 cases extremities; diminution of intestinal peri- 
this incidence was determined to be 0.52 stalsis; stagnation of the venous return 
per cent. In Chart ii is presented the data from the tributaries of the inferior vena 
derived from studying 34 instances of cava; gouty or anemic individuals; puer- 
pulmonary embolism, 0.068 per cent, that peral thrombosis of the pelvic or femoral 
occurred in 47,338 admissions during the veins; influenza; getting up too soon 
^ight year period from January, 1928, to following an operation; faulty surgical 
January, 1935, at the Hollywood Clara- technique; injury to vascular walls by 
Barton Memorial Hospital. In Chart iii either trauma or infection; the common 
are summarized the facts obtained from marked increase of the prothrombin and 
the records of 227 examples of pulmonary coagulation time, and the increased num- 
embolism, or 2.07 per cent, from 10,940 ber of blood platelets and leucocytes imme- 
consecutive unselected postmortem records diately following surger3q endocarditis and 
of the Los Angeles Count3^ General Hospi- nn’ocarditis of the right side of the heart, 
tal. In Chart iv are depicted the results of etc. 

* Presented in .nbstr.ict form before the regular meeting of the Staff of the Hollywood Clara-Barton Memorial 

Hospital, Januarj- 28, 1936. 
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2. The occurrence of pulmonary embo- 
lism may beoften prevented by the following 
methods: — performance of exact atrauma- 
tic surgery with absolute hemostasis; mini- 
mizing intestinal paresis postoperatively; 
avoidance of unnecessary or extensive 
surgery in the aged, gouty, anemic or obese 
patient; prompt splinting of all fractures at 
the site of the accident before moA'ing the 


the postoperative administration of “ephe- 
tonin” and atropine sulfate if he is; the 
routine postoperative treatment of all 
surgical patients by “sympatol,” as re- 
cently so successfully reported by Fraun- 
dorfer; the employment of “pitressin” to 
maintain intestinal tonus and to prevent 
postoperative ileus; and the use of “cal- 
cium-gluconate” pre- and postoperatively. 


CHART I 


INCIDENCE OF PULMONARY EMBOLISM AS REPORTED IN THE LITERATURE 


Year 

Author 

Number of Cases 
Studied 

. 

Number of Instances 
of Pulmonary 
Embolism 

Incidence Per Cent 
of Pulmonary 
Embolism 



Surgical 

Autopsy 

Surgical 

Autopst- 

lOia 

Wilson 

1 1 .453 


36 


0.31 


1023 

Heard 

^> 3.573 


151 

. . . 

0.237 


1023 

Kummel 

2.263 


34 

... 

>■5 


1024 

Locfchart-.Mumniery 

42,204 



3 > 


o.oS 


1025 

de Quervain 

76.700 



211 


0 . 2 S 


1023 

Nacgli 

1 5 . 343 

4.916 

21 

43 

0. 14 

0.87 

1027 

Henderson 

63,247 


267 

. . . 

0.42 


IO 2 S 

Hoering 


3 .mS 


131 

.... 

403 

loaS 

.Martini 


3.193 

. . . 

00 


2 . Si 

1030 

W'alters 

4.300 


4 

. . . 

0.09 


1030 

Petren 

3.363 


26 

. . . 

0.77 


1023 

Hosoi 


810 

« . . 

64 

.... 

7.90 

1035 

Schmidt 



335 

. . . 

53 


1 5 . 82 

1035 

McCartney 


9 . 7 S 1 


2 S 3 

.... 

2 .Sg 

1036 

Los Angeles Count}- 








General Hospital 


10.940 


227 


2 , 0 S 

Totals 


2 vS 2 ,S 37 

33.223 

7 S 3 

S 91 

0.28 

2.68 

Gr.and Tot.als .... 


316.060 

1.676 

0 . 

S 3 


individual; the use of a tourniquet on 
extremities proximal to the site of an 
orthopedic operation; avoidance of too 
tightly constricting abdominal surgical 
dressings; rigid asepsis to prevent wound 
infections; prompt and thorough drainage 
of infected wounds; passive and active 
moving of the lower extremities; prohibi- 
tion of pillows under the knees; heat to the 
lower extremities and to the trunk; avoid- 
ance of postoperative pulmonarj* complica- 
tions; the use of thyroid extract until 
ambulatory in all cases where no contra- 
indication exists; determining if your 
patient is “thyroxine-resistant” according 
to the method advocated by Bankofl' and 


The newest concept concerning pulmo- 
nary embolism was presented by Cosset, 
Bertrand and Patel in 1932, by experi- 
mental studies finding that an embolus was 
fixed at its point of lodgement by arterial 
spasm. Prior to this time it had been 
believed that an embolus mechanically 
plugged a vessel and that its size and the 
diameter of the arterial lumen solely deter- 
mined the point of ultimate lodgement of 
the embolus. Their work promptly led to a 
search for substances that were immediate 
arterial antispasmodics. This reinitiated 
the experimental use of papaverine as of 
possible value in this regard, advocated 
by Pal in 1914 and Macht in 1916, 
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Chart ii 

PULMONARY EMBOLISM, HOLLYWOOD CLARA-BARTON* 
MEMORIAL hospital; JAM. I 928 -JAN'. I935 

Incidence 

34 cases in 47,338 total admissions. . 0.072 per cent 


24 cases in 16,984 major surgical 

operations 0.14 percent 

Sex 

Alales 9 

Females '. . 25 

Mortality 

Fatal cases 18 

Non-fatal cases 16 

Surgical cases 24 

Hysterectomj', etc 4 

Cesarian section, sterilization, etc 2 

Suprapubic prostatectomy 3 

Exploration for bowel obstruction 3 

Fracture of femur, manipulation, cast, etc. . . 2 

Cholecystectomy for cholelithiasis 2 

Radical amputation of breast, carcinoma .... i 

Salpingo-oophorectomy, appendectomy i 

hemorrhoidectomy, acutely strangulated i 

Fulguration, bladder carcinoma i 

Large ventral hernioplasty i 

Left pelviolithotomy i 

Appendectomy, interval chronic case i 

Interposition operation for cystocele i 

Non-surgical cases 10 

Endocarditis, myocarditis, right heart 2 

Fractured ribs, etc 3 

Pregnancy 3 

Fractured mandible and ccrv'ical vertebra. ... i 

Chronic nephritis and cholecystitis i 

Traumatic pulmonarj- embolism (all fractures). 7 

Ribs 2 

Elbow in 2 places and ribs i 

Neck of right femur 2 

Both tibias, fibulas and right pubis i 

Mandible and cers'ical vertebra i 

Origin of thrombus 17 

Veins of left lower extremity 6 

Veins of right lower e.xtremity 4 

Pelvic veins, postpartum 4 

Left ovarian veins i 

Right auricle i 

Right ventricle i 

Source of origin of embolus unknown 17 

Lung involvement 

Right middle lobe i 

Right lower lobe ( i lung abscess) 13 

Left lower lobe 6 

Lower lobes of both lungs 9 

Not stated 5 

Nutrition of the patient 

Obese 18 

Not obese lo 

Not stated 6 

How diagnosis was confirmed 

Postmortem 7 

Roentgenogram of chest 12 

By clinical signs and sj-mptoms 15 

Fever 

Fever before onset of embolism 18 


Infected incision 

Infected incision 

Non-infected incision 

Not stated 

Associated cerebral embolism . . . 
Number of separate embolisms. 

One 

Two 

Three . 


9 

'3 

2 

2 

34 


27 

4 



AGE 


Years 

Males 

Females 

o-io 

0 

0 

10-20 

0 

0 

20-30 

2 

7 

30-40 

0 

3 

40-50 

3 

4 

50-60 

2 

1 ^ 

60-70 

I 

3 

70-80 

I 

3 


9 

25 


Postoperative day of onset of pulmonarj' embolism (of 
most severe sj-mptoms) 

No. 

Day Cases 

1 2 

2 , 4 


3 

4 

5 

6 

7 

8 

9 

10 


0 
2 
2 
2 

1 

2 
2 

I 


4 


12 

13 

14 

15 

16 

17 

26 

29 


1 

2 

2 

I 

3 

I 

I 

t 


34 

Time after onset of pulmonary embolism until death 
Minutes 

0-15 ° 

+ 

30^5 ' 

45-bo 2 

Hours 

6 

‘ 

4-6 I 

6-8 ' 

8-12 o 

J2-24 2 


18 
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Chart h (Continued) 

Number of days spout in the iiospital (non-fatal cases) 


0~ to o 

10-15 I 

15- 20 I 

=o~ =5 4 

25- 30 2 

30-35 4 

60- 65 t 

S5- 00 2 

110-115 I 


16 

Alonth of occurrence of embolism 


January 5 

Februar\' 4 

March 2 

April 2 

^ lay 2 

June 3 

July I 

August 2 

September 3 

October 3 

November 3 

December 4 


34 

Denk in 1934 was the first to treat 
clinically 10 patients sufl'ering from various 
types of arterial embolism by the intrave- 
nous use of papaverine. Six of his cases fully 
recovered. It was his belief that the results 
from this mode of medication were as good 
as those derived from surgical embolec- 
tomy. He was also the first to suggest the 
possible use of papaverine in instances of 
pulmonary embolism. In 1935 Allen and 
MacLean successfully used this drug in one 
instance of sudden arterial occlusion. They 
said, “Finally, we suggest that treatment 
with papaverine be tried in cases of occlu- 
sion of the coronary, cerebral, mesenteric 
and pulmonary arteries.” De Takats re- 
ported in 1935 and 1936 the successful 
treatment of one instance of pulmonarj" 
embolism and 4 cases of arterial occlusions 
by the use of papaverine. McKechnie and 
Allen in 1935, studied 100 cases of embolism 
and thrombosis. They concluded. 

Vasodilators should be given to relieve 
arterial spasm, if present. Papaverine hydro- 
chloride, which is a vasodilator when given 
intravenously in amounts of one-half grain 
(0.032 gm.), will produce immediate improve- 


Chart in 

DATA DERIVED FROM LOS AXGELES COUNTV GENERAL 
HOSPITAL, DEPARTMENT OF PATHOLOGY 

(227 c.'ises of f.Ttal pulmonarj- embolism in 10,940 
postmortem examinations, or 2.07 per cent) 


Summary of Data 


Num- 

ber 

Cases 

Sex 

I^lales 


01 

Females 


136 

142 

85 

2^ 

Surgical cases 


Non-surgical cases 


Traumatic pulnionarv embolism 

(. . 

Origin of embolus 

Veins of lower extremities 


I 16 

Left side 

Riglit side 

99 

1/ 

Veins of pelvis 

24 

NlisccllnTieous veins 


0 

Ristht side of licart 


47 ' 

Not stated 


31 1 

Lung involvement 

Right Inns 


02 

Upper lobe 

Middle lobe 

Lower lobe 

Loft Inno* 

'' 

20 

65 

! 

1 

t 

1 

74 

61 

Upper lobe 

Lower lobe 

Both lungs 

1 1 

63 

IJpppr lohr».<; onlv 

0 


t ? 


Both lower lobes 

31 

11 

i 

Both lower lobes and right middle 

I 

I 

i 

Right middle lobe and one lower 

6 

1 

Nutrition of patient 

Obese * * t 


149 

5 

27 

Not obese 


Not <;tntpd 






Per 

Cent 


40. 1 

59-9 

62.5 

37-5 
10. I 


10.6 

3-9 

20.7 

13-7 

40.5 


32.6 


26.9 


65.6 
22.9 
II .5 


age 


Years 

Males 

Females 

1 

o-io 

0 

0 

10-20 

I 

5 

20-30 

I 1 

i 23 

30-40 

18 

21 

40-50 

23 

31 

50-60 

iS 

30 

60-70 

14 

17 

70-80 

3 

' 7 

So- 

3 

I 2. 

Totals 

91 

136 
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CnAUT 111 (^Continued) 
Occurrence according to montli 


January 16 

Februarj- 13 

March 19 

April 22 

Nlay 24 

June 20 

July II 

August 9 

September 22 

October 18 

November 24 

December 29 

Totals 227 


ment in the circulation of the limb tvithin a few 
minutes if it is effective at all . . . Careshould 
be taken that the solution of papaverine is 
physiologically active. If the first injection does 
not cause immediate improvement, it is ques- 
tionable that further trial with this drug %^-ill 
benefit the circulation. 

With this data as a background, I have 
been using papaverine hydrochlorid intra- 
venousl 3 ' in instances of postoperative 
pulmonary embolism in an effort to prevent 
an otherwise usual fatal outcome. A briefly 


CHART IV 

SUMM.ARY OF P.ATIEN’TS TRE.ATED WITH “SPASMALGIS” WHO HAD PULMONARY EMBOLISM 


Case 

i 

Sex 

i 

Age 

Probable Source 
of Embolus 

Post- 
opera- 
tive Day 
of Onset 

Days 
Spent in 
Hospital 

Type of Operation i 

1 

1 

i ' 

1 Complications 

Final 

Result 

I 

M 

33 

Right femoral vein 

>2, '3 

43 

Hcrnioplasty 

1 

Left bronchopneu- ■ 
monia 

Well 

2 

M 

73 

Left femoral vein 

>3 

61 

Reduction fracture, 
right femur 

Empyema, lower lobe, 
right lung 

B'ell 

3 

F 

65 

( 

1 

Left iliac vein 

9. 13 

37 

Wert he im radical 
hysterectomy forcar- ] 
cinoma 

Right bronchopneu- 
monia 

Well 

4 

F 

1 59 

1 

1 Left internal iliac 
vein 

|...12 

71 

Cholecystectomy 

Bilateral broncho- ' 

pneumonia, bacteri- 
emia 

Died 

5 

M 

56 

Left internal iliac ! 
vein 

12 ' 

36 

1 

Suprapubic ! 

cystostomv 

Left bronchopneu- 
monia 

Well 

6 

F 

/I 

Left femoral vei i 

10, 12 

59 

Fulgu ration, carcinoma 
of bladder 

Left bronchopneu- ! 

monia j 

Well 

7 

M 

49 

Left external iliac 
vein 

14 

47 

Pyloroplasty, chronic 
duodenal ulcer 

Left bronchopneu- I 
monia 

Well 

8 

F 

60 

Right internal iliac 
vein 

17 

31 

Abdominal hysterec- 
tomy, fibroid uterus 

Lung abscess, lower 
lobe, right lung 

W'ell 

9 

F 

57 

Left external iliac 
vein 

I I 

83 

Colostomy, carcinoma 
of sigmoid 

Left bronchopneu- 
monia 

Well 

10 

F 

39 

Left ovarian vein 

10, 14, 16 

35 

Abdominal pan- 
hysterectomy, 
fibroids, twisted left 
ovarian cyst 

Bilateral broncho- 
pneumonia 

W'ell 


SUMMARY 


Sex: males, 4; females, 6. 

Average age, 56.2 years. 

Average day of onset following operation, 12.6 days. 
Average stay in the hospital, 50.3 days. 

Obese patients, 6. 

Mortality, lo.o per cent. 

Infected incisions, 6. 

Hematoma formation in the incision, 4. 

Traumatic pulmonary^ embolism, 1. 

Fever before the onset of the embolism, 4. 


Complications 

Bronchopneumonia 

Right lung 3 

Left lung 

Both lungs 3 

Empyema * 

Lung abscess * 

Bacteremia * 

Number of episodes of embolism 

Single ^ 

Two 

Three * 
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reported case history of my most recent cently presented herself with complaints refer- 
instance of this complication follows: able to her pelvis. Pelvic examination revealed 

A white female, widow, aged thirtj'-nine enlarged tender cystic left ovary and a 
years, five feet two and one-half inches tall, moderately enlarged retroverted fibromyo- 
weighing one hundred fifty-five pounds, re- matous uterus. The rest of the physical exami- 

CHART V 

SUMMARY OF DATA OF 27 1 INSTANCES OF PULMONARY EMBOLISM 

Sources of Material 



Type of 
Material 


Hollywood Clara-Barton Memorial Hospital Medical and 

surgical 

Los Angeles Countj- General Hospital Postmortem 

Cases personally observed in past ten years Surgical 

Totals 

Sex 

Males 

Females 

Surgical cases 

Non-surgical cases 

Traumatic pulmonary embolism 

Origin of thrombus 

Veins of lower extremity 

Veins of left lower extremity 

Veins of right lower extremity 

Right side of heart 

Pelvic veins 

Miscellaneous veins 

Not stated 

Lung involvement 
Right lung 

Upper lobe 

Middle lobe 

Lower lobe 


Left lung 
Upper lobe. 
Lower lobe. 


Both lungs 

One upper and one lower lobe 

Both lower lobes 

Both lower lobes, right middle lobe 
One lower lobe, right middle lobe. . 


Not stated 

Totals 

Nutrition of patient 

Obese 

Not obese 

Not stated 


Number of 
Cases 


47,338 

10,940 

6,240 



Number of 
Pulmonarj' 
Emboli 


Incidence 
Per Cent of 
PuImonar\' 
Emboli 



85 

13 

42 

1 1 

6 

31.4 

72 

26.6 

5 

1.8 

271 


173 

63.8 

65 

24.0 

33 

12.2 
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CiiAUT V (Ctmliiiuaf) 
AC,i: 


Tc.-irs 

Maius 1 

: Fcinatus 

0-10 j 

1 

1 

0 1 

j 0 

10-20 I 

1 

1 5 

20-30 

'3 j 

30 

30-40 

10 

1 

40-50 j 

27 ! 

1 35 

50-60 1 

** 

; 3 t 

60-70 i 

*5 

1 22 

70-80 

5 i 

i " 

80 - 

3 

i 


*04 

1 167 


Occurruncu accorclinp to niontli 


January. . 22 

February i~ 

Marcli.... 22 

April 25 

May 27 

June 23 

July «3 

August II 

September 27 

October 21 

November 29 

Totals 271 


nation was essentially negative. Tlie blood 
pressure was 122, 70. All of the laboratory 
examinations were witliin normal limits. 

Several days later an abdominal panhystcrcc- 
tomy was performed without incident for 
fibromyomata uteri, chronic metritis and 
perimetritis, chronic endocervicitis, chronic 
bilateral salpingo-oophoritis, cystic left ovary 
with a twisted pedicle and large varicosities in 
the left broad ligament. 

The patient had an uneventful convalescence 
until the tenth postoperative day, when at 
7:30 A.M. she experienced a sudden pleuritic 
pain at the base of the right lung. There was no 
objective evidence as to the source of this 
embolus. Clinical and roentgenological evi- 
dence supported the diagnosis of a pulmonary 
infarct present at the base of the right lung. 
As a precautionarj" measure, a sterile hypo- 
dermic sjTinge was loaded with a i c.c. ampoule 
of spasmalgin which preparation contains 
papaverine hydrochloride 0.021 gm.; pantopon 
0.012 gm.; and “Atrinol” 0.001 gm. It has been 
found valuable to add an opiate to control the 
severe precordial pain that these patients ex- 
perienee and a slower acting antispasmodlc in 
the form of atropine to protract the arterial 
antispasmodlc action as long as possible. 


Despite strict quiet, another small embolism 
occurred on the fourteenth postoperative dax- 
involving the base of the left lung, mani- 
fested by “prune-juice” sputum, moderate 
bilateral pleurisy, dyspnea and precordial dis- 
tre.ss. Immediately following a light luncheon 
on the sixteenth postoperative dav', the patient 
liad a massive embolism followed by immediate 
complete collapse and scmicoma. “Spasmal- 
gin,” J c.c., was administered intravenously 
within three minutes following the onset of 
symptoms and she promptly recovered. Signs 
and symptoms referable to the extreme degree 
of arterial dilatation persisted for five hours. 
Subsequent chest roentgenograms revealed a 
massive pulmonary infarction of the lower lobe 
of the left lung. On the thirtieth postoperative 
day the temperature was again normal and 
the patient was dismissed from the hospital 
on her thirty-fifth postoperative day. At home 
she has made a steady but slow convalescence 
so that now, ninety-seven days following 
surgery, she is again able to do most of her 
ordinary household duties without discomfort. 
Mer chief complaint has always been referable 
to the base of the left lung where the massive 
pulmonary infarction occurred and has been 
characterized by severe intermittent pleuritic 
pains and pseudo-angina pectoris symptoms 
caused by the extensive damage of the left 
dome of the diaphragm and the visceral pleura 
of the lower lobe of the left lung. Porter re- 
cently referred to similar experiences with 
pseudo-anginal pains due to a diaphragmatic 
flutter. In this patient the source of the 
pulmonary embolus was believed to have 
originated from a thrombosis of the remaining 
portions of the barge v.aricosities in the left 
broad ligament, although a particular effort 
had been made at the operation to completely 
remove these. At no time was any edema de- 
tectable in cither lower extremity. 

This case report constitutes the tenth 
case that I have treated personally in a 
similar manner; 9 of these patients are 
alive and well today, having recovered 
without additional methods of treatment. 

However, if this method fails to relieve- 
the patient promptly, he should be imme- 
diatelj' taken to surgery and the classical 
Trendelenburg pulmonary arterial embo- 
lectomy performed without delay. At the 
end of that operation, a low midline 
abdominal incision should be made and the 
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inferior vena cava should be purposely 
ligated just cephalad to its formation by 
the union of the two common iliac veins, 
to prevent the possible subsequent repeti- 
tion of a massive pulmonary embolism. 
Pulmonarv emboli usually originate from 
the veins of the lower extremities and the 
pelvis. In 1934, Wakefield and Mayo, 
Walters and Priestley, and Pfafl' have 
shown that the ligation of the inferior vena 
cava caudad to the renal veins is usually 
not a particularly dangerous proceedure 
to either the life or the future usefulness of 
the patient. Many of the failures of the 
Trendelenburg operations in the past 
have been attributable to the subsequent 
postoperative liberation of new extensive 
pulmonarv emboli that caused death need- 
lessly in an otherwise brilliant operative 
result. 

DISCUSSION 

Obesity plays an important role in 
pulmonary embolism, 63.8 per cent of this 
series were classed as being definitely 
obese; 64.9 per cent had recent surgical 
procedures, 94.3 per cent of which had been 
abdominal operations. Of this group there 
were 61.5 per cent females, which agrees 
with the findings of Heard, Henderson, and 
others. There were 1 1 .4 per cent of the 
instances judged as being caused by 
trauma, which is lower than the figure of 
21.6 per cent as given by McCartney and 
49.1 per cent of cases originated from 
thromboses in the veins of the lower 
extremities and another ii.i per cent 
originated from veins in the peh'is; thus 
totaling 60 per cent of instances that 
originated from thrombotic veins caudad 
to the formation of the inferior vena cava. 
Howe\'cr, if the surgical patients alone are 
studied, this figure increases to 92.3 per 
cent. Thus, again, the rationale of ligation 
of the distal portion of the inferior vena 
cava well caudad to the renal A’eins is 
immediately apparent following the per- 
formance of a Trendelenburg operation, 
so as to guarantee the permanency of the 
original operative result. There were 18.2 
per cent of examples originating from 


thrombotic processes present in the right 
side of the heart. 

A decrease in the incidence of pulmonary 
embolism seemed to be apparent during 
the Summer months, while the greatest 
number occurred during the Fall and 
Spring months. 

Of these patients 65.7 per cent were over 
the age of forty years and 42.8 per cent 
were more than fifty years of age. 

Thus, this study has reemphasized the 
importance of obesity, advanced age, 
abdominal surgery, female sex, trauma, and 
the Spring and Fall seasons of the year as 
being important causative factors in pul- 
monary embolism, besides thromboses of 
the veins of the pelvis and lower extremi- 
ties. The results obtained from this study 
compare favorably with those previously 
reported in the literature upon this subject. 

CONCLUSION 

1. A summary of 271 instances of 
pulmonary embolism are reported from 
both clinical and postmortem sources. Its 
incidence in 316,060 patients studied in the 
past in the literature was determined to 
be 0.53 per cent. 

2. Obesity, advanced age, infections, 
abdominal surgery, female sex, trauma and 
venous thromboses in either the lower 
extremities or the pelvis are important 
contributing etiological factors in the 
causation of pulmonary embolism. 

3. Preventative measures include aseptic 
atraumatic surgery, absolute hemostasis, 
avoidance of unnecessary surgery in the 
aged or obese patient, elimination of 
factors causing fat embolism, prompt 
drainage of infected wounds, heat to and 
early unrestricted mor'ing of the lower 
extremities, thyroid extract by mouth, 
minimizing intestinal paresis, and the 
avoidance of pulmonary complications. 

4. A case report is included in which a 
massive and obviously fatal pulmonary 
embolism was successfully treated medi- 
cally by the intravenous administration of 
papaverine in the form of “spasmalgin” 
(Hoffman-La Roche). 
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5. Nine other cases have been similarly 
treated in the past with one death from a 
complicating bacteriemia. 

6. It is suggested that in the future, if a 
Trendelenburg pulmonary arterial embo- 
lectomy is necessary, that the distal portion 
of the inferior vena cava, well caudad to the 
renal veins, be ligated so as to prevent the 
possible occurrence of a subsequent fatal 
pulmonary embolism. 
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CLEAN WOUND SURGERY IN HOT CLIMATES^^ 

F, G. Irwin, m.d. and Jose Pla, m.d. 


SAN JUAN, 

O UR interest in the healing of clean 
operative wounds was stimulated by 
the appearance of several articles in 
the literature on this subject. Our impres- 
sion was that clean wound infection was 
rare in hot countries although serum col- 
lections occurred in some operative wounds 
on our surgical service but there were no 
severe infections or epidemics of wound in- 
fections. Whipple* defined primary wound 
healing as the restitution of the incised 
tissues to their normal condition with the 
least possible scar and with no discharge of, 
or any exudate from, the line of Incision or 
from any stitch holes, which either clini- 
cally or bacteriological!}' indicates infec- 
tion, According to this definition we were 
having postoperative wound infections. 

Believing this to be true we investigated 
the bacteriology of wounds and common 
infections found in this subtropical climate, 
also comparing the results obtained in 
wounds repaired with silk and catgut. 

McDill- said that good surgery, like gold, 
is wherever one finds it and is not modified 
in any waj' by climate. This is true in regard 
to controllable factors such as sterilization 
of supplies, instruments, linen, gloves and 
everything that comes in contact with the 
operative field. Clean wound surgery is 
modified by climate in some uncontrollable 
aspects such as the bacterial flora found in 
hot climates. 

Whereas pyogenic infections are very 
common in warm, moist lands, surgeons 
have observed repeatedly that strepto- 
coccal infections and diseases known to be 
caused by streptococci are uncommon. 
Conner^ observed that the staphylococcus 
is more to blame in the tropics for infections 
than the streptococcus; that natives seem 
to possess some natural immunity against 
streptococcal infections. McDill- wrote 


PORTO RICO 

that if there is any peculiarit}' about 
mlcrobic wound infections in the tropics, 
it is probably that the streptococcus is so 
rarely' encountered in wounds compared to 
its prevalence in temperate zones. FauF 
observed that in Cey'Ion, streptococci infec- 
tions were very' unusual. Barry^ reported 
that streptococci were rare in Burma. 

In tabulating 276 py'ogenic cultures 
obtained from all sources, except nose and 
throat cultures, during the past three years, 
hemoly'tic staphy'lococci were found in 245 
or 88 per cent, and 15 cultures a non- 
hemoK'tic or faintly' hemoly'tic strepto- 
coccus was grown. None of the patients 
from which streptococci were grown were 
clinically' seriously' ill. In the clinical hospi- 
tal records during the past ten y'ears not 
a single case was found of severe hand 
infection due to a streptococcus such as is 
usually' present in the surgical wards in the 
United States hospitals. This fulminating 
and often tragic disease is unknown here. 
One likewise never sees a phagedenic 
ulceration of the skin due to anaerobic 
streptococcus. 

In considering air contamination of 
wounds Pomales® and Morales-Otero' have 
both demonstrated that in Puerto Rico, 
the Streptococcus viridans is the predomi- 
nating organism in normal throats. In a 
series of 100 persons studied by' Pomal^® 
hemoly'tic streptococci were found m 
normal throats in 17 per cent, 3 being of 
the beta-hemolytic ty'pe. Morales-Otero' in 
a study of the virulence of beta-hemolytic 
streptococci in normal throats found the 
Urulence usually very low. Recently, Pom- 
ales® and Morales-Otero® have completed a 
study' of the biology' of beta-hemolytic 
streptococci isolated in Puerto Rico from 
various conditions. Thus far they have been 
unable to detect any appreciable difference 
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between hemolytic streptococci isolated 
here and those isolated in the United 
States, except for an apparent attenuation 
in the virulence of their strains when taken 
as a group. 

Meleney^® has called attention to the 
relationship of hemolytic streptococci car- 
riers among the operating personnel to 
postoperative wound infections. On our 
surgical service masks were worn only over 
the mouth because of the heat and the 
fogging of glasses, yet an epidemic of post- 
operative wound infections has never 
occurred in this hospital. 

In summarizing these mentioned con- 
siderations on bacteriolog5* in tropical 


operation the usual iodine-alcohol prepara- 
tion is used. 

Kocher, Halsted and Whipple have 
shown the advantages of buried silk in the 
repair of clean wounds. If the advice of 
most authors of works on tropical surgerj' 
is to be followed buried silk as a suture 
material should not be used. We believe 
that by using silk only in the repair of 
clean wounds, better wound healing is 
obtained. Under tropical conditions surgery 
is certainly favored in this respect by the 
infrequency of serious infections. 

We have followed 6o hernia cases in 
Avhich silk only was used in 27 and catgut 
in the remaining 33, and 30 miscellaneous 
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climates, the conclusion is inescapable that 
streptococcus wound infections are uncom- 
mon. Clinical and bacteriological evidence 
points to the low virulence of the strepto- 
coccus group. 

It has been said that every surgical 
operation is an experiment in bacteriology. 
Whereas there are no severe wound infec- 
tions, the ordinary hemolytic staphylococci 
infections are unusually common. Moist 
skin, exposed under laboratory conditions 
of heat and moisture, provides an ideal 
culture media for staphylococci. This 
ubiquitous, vicious hemolytic staphylo- 
coccus so frequently encountered in com- 
mon infections, is the usual offending 
organism in clean wound surgery in hot 
climates. For this reason special attention 
to skin preparation is stressed. On our 
service a “sterile” preparation is done 
twenty-four hours before operation using 
benzene or ether, green soap applied with 
a brush and alcohol. Immediately before 


cases sutured with silk, observing particu- 
larly the wound healing. In most instances 
the silk repaired wounds healed with 
less reaction as evidenced by induration, 
redness, hematoma, serum collection or 
infection. 

The 60 patients with hernia were selected 
at random regardless of age, sex, duration 
of symptoms, t^-pe or location of the hernia 
and included inguinal, femoral and ventral 
hernias. The operative procedure varied 
somewhat in detail but in this review is not 
important. The same pre- and postopera- 
tive care was given in call cases. 

Table i shows the comparison of catgut 
and silk technique in all cases. 

In this small series of cases the compari- 
son favors the use of silk with a higher 
percentage of clean wounds in which silk 
alone was used. The 2 infections in the 
whole series were caused bj' hemolytic 
staphylococcus aureus but there were more 
wounds with induration and serum collec- 
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COMPOUND COLORED ALCOHOLIC SOLUTION OF 
MERCURIC CHLORIDE FOR SKIN 
DISINFECTION* 

J. J. Kirschenmann, m.d. 

Associate Surgeon and Chief, Surgical Clinic, Norwegian Hospital 


BROOKLYN, 

M uch has been written concerning 
the relative merits of antiseptics, 
but most of this work has been in 
vitro. When V aichulis and Arnold reported 
their new solution, it was compared clini- 
call3' with some of the other solutions used. 

Lacerated wounds of various parts of the 
body were used to study the clinical value 
of these antiseptics. The wound was 
scrubbed with green soap and water, all 
debris removed and then painted with the 
antiseptic in question; then draped and 
sutured under aseptic conditions, threading 
the needle by means of forceps. No gloves 
were worn, however. 

We have used 800 sutured wounds for 
this study, divided equally among the 
standard alcoholic solutions of iodine, 
merthiolate, mercurochrome and compound 
colored alcoholic solution of mercuric 
chloride. For convenience we call this solu- 
tion C.A.S. (compound alcoholic solution). 

The personal equation in treating these 
wounds is fairly well eliminated as the 
wounds were tended by 33 individuals, all 
of whom had been taught the same method 
of treatment. All of these wounds were 
potential^ infected when first seen. 

The percentages of infections with the 
various solutions used are 

Per Cent 


Iodine 9.2 

Mercurochrome 14.0 

Merthiolate 12.5 

C.A.S 5,5 


The formula of Vaichulis and Arnold f 
for compound colored alcoholic solution of 
mercuric chloride is as follows: 


N. y. 


Ethyl alcohol (95 per cent) . . . 600 c.c. 

Acetone (U.S.P.) 200 c.c. 

Mercuric chloride i gm, 

H5'drochIoric acid (cone.) 10 c.c. 

Chrysoidin Y 2 gms. 

Water up to 1000 c.c. 


To make these figures more informative 
we have considered these wounds under the 
following headings, scalp, forehead, face, 
forearm, hand, fingers, lower extremity and 
bod}^ Each heading is subdivided into 
sharp and contuse wounds. A wound pro- 
duced by a knife, glass or sharp edge is a 
sharp wound; one produced by a blunt 
object or a fall against a semi-sharp object 
is contused although the resulting wound 
may appear sharp in its nature. 

(Dur percentages of infection varied but 
slightly in the sharp and contused wounds, 
except in the iodine group. 



C.A.S., 
Per Cent 

Iodine, 
Per Cent 

iMcrcuro- 
chrome. 
Per Cent 

Merthio' 

late, 

Per Cent 

Sharp 

8. 1 

6.3 

14 

14 

I I 

Contused 1 

8.4 

12.0 

14 

! 



The table on page 224 shows the number 
of cases treated in each group and the per- 
centage of infection with each of the anti- 
septics used. 

In further studying these figures we find 
that the seasonal incidence of infection can 
be neglected as the periods co\’’ered by each 

Iodine January to September 

Mercurochrome . February to December 

Merthiolate June to December 

C.A.S October to April 

group overlap. There appears to be no 
relationship between the percentages of 


t Vaichulis, John A. and Arnold, Lloyd. Compound 
colored alcoholic solution of mercuric chloride for skin 
disinfection. Surg., Gxnxec. and Obst., 61: 3, Sept. 1935. 


* From the Out Patient Surgical Service of the Norwegian Hospital, Brooklyn, N, Y. 
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GRUSKIN INTRADERMAL TEST FOR PREGNANCY* 

Emanuel Schwartz, m.d. 

Assistant Chief of Allergy Clinic, Long Island College Hospital 
BROOKLYN, NEW YORK 


I N a recent publication Gruskin* pre- 
sented a placental antigen for the in- 
tradermal determination of pregnancy. 
The simplicity of the test, as a rapid means 
of diagnosis, stimulated investigation to 
determine its value and a series of cases 
are hereby reported. 

Sir Thomas Lewis- in his monograph 
on “The Blood Vessels of the Human Skin 
and Their Responses” believed that a 
histamine-like substance, the H-substance, 
is responsible for the reactions of all irritat- 
ing substances coming in contact with the 
skin. When a chemical, mechanical, electri- 
cal or thermal stimulus is brought in con- 
tact with the skin, it produces a triple 
response; a “local dilatation of the minute 
blood vessels, an increased permeability of 
their walls, and a widespread arteriolar dila- 
tation with a final formation of a wheal.” 

Lewis did little work however with 
allergic extracts but Ronald Hare'"* studied 
protein sensitive patients and confirmed 
Lewis’s assumptions. Harris'* found that 
the active H-substance is present in much 
greater concentration in the superficial or 
epithelial layer of the skin than in the 
deeper layers. 

According to Coca, Walzer, and Thorn- 
men,^ the most important mechanical fac- 
tor influencing wheal formation is the state 
of circulation of the tissues. Diseases and 
circulatory disturbances which diminish or 
increase the rapidity of the blood flow alter 
wheal formation. It is diminished in edema, 
cretinism, myxedema and cardiac decom- 
pensation with edema but is normal in 
valvular heart disease and nephritis in 
which the circulation is efficient. Marked 
dehydration lessens wheal formation. Di- 


minished whealing may be manifested in 
cases where the skin has been recentl}^ 
injured, as with .v-ray, radium or sunburn. 
A diminished skin reaction occurs following 
skin tests rapidly repeated with the same 
atopen on the same skin site. R. A. Cooke® 
demonstrated the phenomenon to be the 
result of a non-specific exhaustion of the 
tissues, the state to which the term “re- 
fractoriness” has been applied by Lewis. 
According to Lewis an exaggerated dermo- 
graphic response is found in some normal 
individuals. In cases of urticaria it is 
decidedlj^ more pronounced and is exagger- 
ated in a larger percentage of atopic 
individuals than normals. There will also 
be variations in the degree of tissue re- 
sponse in the skin from the mechanical 
trauma inflicted in the performance of the 
test. In performing skin tests one should 
select areas of normal skin. With the intra- 
cutaneous technique, the test solution must 
not be injected too superficially, but if the 
solution is injected too deeply, the reaction 
is partly hidden by the superimposed tissue 
and the wheal may lose its sharp outline. 
Some increase in the size of the intradermal 
wheal always occurs in some normal indi- 
viduals. It differs completely in appearance 
from that produced by a substance to 
which sensitization is present. Thus instead 
of raising and distending the outer layers 
of the epidermis, so that it stands out clear 
cut against the rest of the skin, it infiltrates 
the outer layers in a “passive” rather than 
an active manner. This passive whealing 
may depend upon the nature of the skin. 
Wheals also occur readily as a result of a 
so-called “splash” reaction. This splash 
effect seems to occur with particular readi- 


* From the Allergic division of the Department of Medicine, Long Island College Hospital. This paper was made 
possible through the cooperation of the Obstetrical and Gynecological Department of this institution. 
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ness with some individuals, possibly due 
to the loose texture of their skins or may be 
caused by air bubbles in the syringe. In 
these the top layer separates easily, like a 
thin web, from the underlying integument. 
Introduction of the solution causes a 
cleavage between these two layers and a 
dispersion of the fluid, either in angular 
lines, or diffusely in all directions. In such 
cases, it is necessary to introduce the fluid 
a trifle deeper. Although dermographism is 
present to a marked degree in some indi- 
viduals, its presence is rarely elicited by a 
carefully given intradermal injection where 
the needle is sharp and the fluid is injected 
slowly. The trauma here is minimal. Injec- 
tion of the solution very slowly prevents 
false pseudopod formation due to injur}' of 
the skin. If the reactions are dermographic, 
injections of normal saline should produce 
a similar response. The importance of using 
a control solution of not only saline but also 
one comparable in nitrogen content and 
the same pH as the testing solution cannot 
be over-estimated. It is also possible for 
skins of normal individuals to have a gen- 
eral non-specific protein sensitization with- 
out dermographism, A thorough knowledge 
of the fundamentals of wheal formation is 
therefore essential to any one who expects 
to employ skin testing extensively. 

Only when it is known that all non- 
specific causes of positive skin reactions in 
an individual can be excluded and that the 
test would be negative in normal individ- 
uals, does the reaction attain significance. 

I laving once excluded the non-sjx;cificity of 
the antigen, the hypersensitivity of the 
skin or improper technique one is justified 
in assuming that he is dealing with an 
allergic resjxmse of the skin, if the reaction 
is jKwitivc and then the clinical significance 
of the reaction may be established. 

In the work rejrortcd here, the investiaa- 
liop.'' have been followed with these inten- 
ttor.'-: to irncstiitate the immediate dermal 
rc'-jsinsc of a series of pregnant and non- 
prc.:nar,t individual- and to attempt to 
C'-rrelate the clinical findint:-. The antigen 
employed v.’.- -upplierl in Gruskin' atui 


prepared according to the method de- 
scribed in a recent publication. The 
series of cases were obtained from the 
Obstetrical and Gynecological Serx'ices of 
the Long Island College Hospital, and from 
the private practices of the author and his 
colleagues. All the cases have been watched 
carefully and confirmed by subsequent 
examination. 

Technique oj Perjormance, The skin 
of the inner aspect of the arm is lightly 
cleansed with alcohol, making sure not to 
rub the skin to redness, then dried very 
lightly with sterile gauze. A sterile, ab- 
solutely dry, graduated i c.c. tuberculin 
syringe with a dry sterile hypodermic 
needle of 27 gauge and one-half inch length 
is employed. After loading the syringe and 
ejecting all air bubbles, the needle is in- 
serted into the epithelial layer of the skin, 
so superficially that the aperture of the 
needle may be visible through the integu- 
ment, injecting very slowly 0.1 c.c. of the 
antigen, preventing undue pressure with 
the plunger so as not to produce false 
pscudopodia due to tissue injury. The 
original wheal produced by the injection 
of the antigen should be perfectly round 
and have the appearance of “orange peel’ 
or “pig skinning.” This appearance of 
wheal formation assures one that the solu- 
tion has been injected correctly. In positive 
cases pscudopodia appear. In negative 
cases no pscudopodia appear. 

Intradermal testing lias been replete with 
discussion as to the degree of reaction, the 
variation usually being that of pcrson.al in- 
terpretation rather than alteration of reac- 
tion phenomenon. The sine quo non of the 
Gruskin reaction is the appearance of 
pseudopodia. 

The skin test with the ordinary tech- 
nique, is, at best, only a relatively crude 
detector of hypcrscnsitivcncss. Attcmptsio 
standardize ail skin reactions in terms of 
dimcnsh)ns of cither the wheal or the 
erythema, or both, should be discouraged. 
.Many normal skins will exhibit crvlhenia 
with almost any antiuen in any tyjx* of 
intradermal testinir. 
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False reactions can be avoided by paying 
strict attention to controls. The nitrogen 
content of the Gruskin placental extract 
is .035 mg. per c.c. with a protein content 
of .221 mg. per c.c. Every patient tested 
with the placental extract was also tested 
with a control solution. A solution of 
amnion was used as a control and injected 
intra derma 11}^ with the same care and 
technique as the placental antigen. It is a 
desirable control for it was prepared to 
contain a like nitrogen and protein content 
as the placental antigen. It is superior to 
normal saline solution in that it not only 
determines those skins which demonstrate 
dermographia but also those which show a 
non-specific protein sensitivity. Patients 
showing a positive control reaction are not 
suitable for the Gruskin intradermal preg- 
nanc}' test. 

This study embraces a series of 252 cases, 
many of which presented, at least tempo- 
rarily, a problem in diagnosis. They were 
grouped for purposes of analysis and the 
following results were found: 


Total number of cases tested 252 

Cases excluded because of positive reactions to con- 
trol solution 15 

Total number of cases employed for summarj' 237 

Total number of pregnancy cases 155 

Total number of nonpregnant cases 66 

Total number of m.ale patients showing negative 
reactions to the placental extract 16 


AN.-\L.YS1S OF CASES BASED ON GRUSKIN INTRADERMAL 
PREGNANCY TEST 



No. 

Cases 

Per 

Cent 

Analysis of tests in pregnant cases 



Total number of pregnant cases 

155 

100.00 

Correctlv positive 

149 

96.13 

Incorrectly negative 

6 

3.87 

Analysis of tests in non-pregnant cases 



Total number of non-pregnant cases. . 

66 

100.00 

Correctlv negative 

60 

00,00 

Incorrectlv positive 

6 

9. 10 

Analvsis of all tests 



Total number of tests 

221 

100.00 

Correct diagnosis 

209 

94-57 

Positives 

149 


Negatives 

60 


Incorrect diagnosis 

12 

5-43 

Incorrectlv negative 

6 

2.7.5 

Incorrectlv positive 

6 

2.715 


PREGNANT GROUP 



Total 

Posi- 

tive 

Nega- 

tive 

Women within i week of first 
missed period 

5 

5 

0 

Women within 2 weeks of first 
missed period 

9 

9 

0 

Women within 3 weeks of first 
missed period 

9 

8 

I 

Women within i to the 2 months 
after missed period 

25 

24 

I 

Women within 2 to the 3 months 
after missed period 

23 

23 

0 

Women within 3 to the 4 months 
after missed period 

29 

28 

, 

Women within 4 to the 5 months 
after missed period 

10 

10 

0 

Women within 5 to the 6 months 
after missed period 

7 

7 

0 

Women within the 6 to the 7 
months after missed period . . . 

7 

7 

0 

Women witliin the 7 to the 8 
months after missed period. . . 

I 

1 

0 

Ectopic Gestation 

7 

6 

I 

Abortions 

Threatened abortions 

3 

3 

0 

Incomplete spontaneous abor- 
tions 

14 

12 

2 

Complete spontaneous abor- 
tions 

4 

4 

0 

Therapeutic abortions 

2 

1 ^ 

0 


NON-PREGNANT GROUP 



Total 

Posi- 

tive 

Nega- 

tive 

1 

Regularly menstruating women . 

20 

0 

20 

Early menopause 

16 

0 

16 

Amenorrhea (endocrine) 

5 

I 

4 

Ovarian cysts associated with 
amenorrliea 

7 

! 

1 

6 

Uterine fibroids simulating preg- 
nancy 

5 

2 

3 

Chronic pelvic inflammatory 
disease 

8 

I 

7 

Salpingitis with symptoms sug- 
gestive of ectopic pregnancy . . 

2 

0 

2 

Lactation amenorrhea 

I 

0 

I 

Endometrial hyperplasia 

1 

0 

1 

Carcinoma of ovary 

I 

I 

0 


SUMMARY AND CONCLUSIONS 

1. A review of 252 cases is hereby pre- 
sented with the findings in respect to the 
accurac}'- of the Gruskin intradermal preg- 
nancy test. 

2. False reactions are avoidable by at- 
tention to details and the routine employ- 
ment of standardized controls. A group of 
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individuals with disturbed metabolism, 
usually of endocrine origin or with skin 
anomalies are inherently incapable of 
determinable skin testing. This objection is 
equal!}" applicable to the Gruskin test as 
it is to the employment of other non- 
inflammatory reactions induced by intra- 
dermal testing. Disregarding this small 
group, the test permits of routine applica- 
tion and its validity is asserted b}" the high 
percentage of accuracy obtained. 

3. Although a discussion of the theory 
of the Gruskin intradermal pregnane}" test 
should prove fruitful, our chief concern at 
this time was with its practical application. 

4. The simplicity of the test, the rapidity 
with which diagnosis is made and the high 
incidence of 94 per cent accuracy are strik- 
ing. The Gruskin intradermal pregnancy 
test was correctly positive in g6 per cent, 
149 of 155 pregnant women tested in this 
series; and correct in 90 per cent, 60 of 
66 non-pregnant women who yielded a 
correct negative reaction, also negative in 
16 of 16 male controls. 

5. I wish to emphasize that while the 
test is most simple in this performance and 
reading yet a reasonable conversance 
should be had in order to permit of ready 


accurate interpretation. This is stressed 
with the thought in mind that the utmost 
care in technique of performing the test 
should be employed. I would advise anyone 
who utilizes this test as a diagnostic 
measure to perform at least 25 tests in 
order to gain ready conversance with 
proper technique and reading prior to 
employing it as a routine diagnostic 
procedure. 

In conclusion I wish to express my sincere 
thanks to Dr. Alfred C. Beck, Professor and 
Head of the Department of Obstetrics at the 
Long Island College Hospital and College of 
Medicine, and Dr. Alex L. Louria, Clinical 
Professor of Medicine, Long Island College of 
Medicine, for their kindly and stimulating 
interest and for their helpful criticism in the 
recording of the results. 
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MODIFICATION OF BECK’S LOW FLAP CESAREAN 

SECTION* 

Fred A. Kassebohm, m.d. and Milton J. Schreiber, m.d. 

Director of Obstetrics Assistant Visiting Obstetrician 

Tile Lutlieran Hospital of Manhattan and The Harlem Hospital 

NEW YORK 


I N HIS “Obstetrical Practice,” Beck 
enumerates six advantages to be gained 
by the usage of the low flap cesarean 
section; (i) confining any spill occurring 
at operation to the lower abdomen militat- 
ing against generalized infection of the 
peritoneal cavity; (2) minimizing the dan- 
ger of peritonitis by completely sealing the 
uterine wound with a layer of peritoneum; 
(3) less likelihood of hemorrhage since 
the placenta is, as a rule, in the fundus; 
(4) smoother convalescence; (5) the possi- 
bility of abdominal adhesions is minimized; 
and (6) the scar in the uterus is stronger 
and rupture in subsequent labor rarely 
occurs. Against these weighty factors but 
two disadvantages may be cast: (i) the 
patient must be in labor for several hours 
in order that a lower segment is developed; 
and (2) the procedure is technically more 
difficult than the classical procedure and 
it requires a longer operating time for 
completion. 

The results of the low flap cesarean 
section have been observed almost from 
the date of Beck’s original publication. In 
the fifteen years since that discussion first 
appeared, opportunity for study of the pro- 
cedure has been present in over 500 cases. 
In this experience, of the six advantages 
stated by Beck, but one, the most impor- 
tant, has stood the test of time, namely, 
indubitably reducing the incidence of 
peritonitis. The disadvantageous factors 
have been unaffected and because of the 
technical difficulties and greater time con- 
sumption for this operation, we have sought 
to modify Beck’s operation so that the dis- 
advantages could be eliminated and yet a 


means of preventing the occurrence of 
peritonitis could be retained. 

The uterovesical reflection of peritoneum 
is commonly employed in gynecology. The 
raw surface of the fundus after the Bell- 
Beutner operation is peritonealized by 
mobilizing this reflection and carrying it 
over the raw area. A similar step is em- 
ployed by certain operators in correcting 
retroversion. We have utilized the reflec- 
tion in peritonealizing the large raw surface 
remaining after fundectomy. It was this 
last named procedure which suggested the 
modification of the low flap section which 
is presented here. 

First operating on the cadaver, we were 
forced to experiment on the non-pregnant 
woman, the following fact was observed: 
if the reflected peritoneum is dissected 
across the anterior surface of the fundus at 
the white line of firm peritoneal fixation 
and then separated down to the bladder 
and the posterior surface of the bladder is 
mobilized for 2 to 3 cm., the peritoneal flap 
so prepared will be large enough to com- 
pletel}’^ cover the uterus up to, and on 
occasion, over the top of the fundus. This 
state was found in repeated attempts on 
the cadaver. That such a condition could 
never occur in the pregnant woman was 
understood but the enlarging of the utero- 
vesical reflection in pregnancy, the contrac- 
tion and retraction of the uterine muscle 
postdelivery and the static character of the 
peritoneal reflection at the same time, sug- 
gested that such a prepared flap might well 
serve to extraperitoneallze the uterine 
wound. This would preserve the greatest 
advantage of the Beck procedure. On the 
cadaver, the preparation of the flap. 


* From the Obstetrical Seh’ices of The Luther.an Hospital of Manhattan and The Harlem Hospital. 
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including the mobilization of the bladder 
required less than one minute and pre- 
sented no technical difhculty. 

The first clinical application of the 
procedure was made in an elective section 
in a patient at term and who was not in 
labor. The flap was prepared by making an 
opening into the uterovesical fold of the 
peritoneum at the white line on the fundus. 
Dissection was carried laterally and then 
with the finger, the entire reflection was 
freed and the posterior surface of the 
bladder mobilized by blunt dissection. The 
lower uterine segment was not manifest. 
The uterus was incised for a length of about 
10 cm., extending upward from just above 
the bladder. After the baby, placenta and 
membranes were delivered, the uterus was 
closed with interrupted chromic sutures, 
placed in two layers and the flap then car- 
ried over the uterine wound. It was found 
that it readily extended at least 4 cm. above 
the superior end of the uterine wound. A 
running Lembert suture completely extra- 
peritonealized the uterine wound by mak- 
ing the flap fast to the visceral peritoneum 
of the fundus. 

In repeated cases, the time for prepara- 
tion of the flap at operation has never 
exceeded two minutes nor has any difficulty 
been encountered with the peritonealiza- 
tion. In no case has undue tension been 
placed on the flap in an efilort to cover the 
uterine wound. There has been no difficulty 
postoperatively and, probably because we 
have not yet reached 100 cases, we have 
seen no peritonitis. In the light of previous 
experience we are forced to this scepticism. 

The procedure does live up to what was 
originally demanded of it; elimination of 
technical difficulty and excess time con- 
sumption and adequate peritonealization 
of the uterine incision. 

Operative Technique. The abdomen is 
opened by a left paramedian incision, at 
least 3 to 4 inches in length. An indwelling 
catheter keeps the bladder out of the field. 
The lateral blades of a self retaining 
retractor are inserted and the general 
peritoneal cavity is walled off by laparot- 


omj' pads so that the omentum and the 
intestines remain invisible throughout the 
procedure. The patient is now placed in 
moderate Trendelenberg. 

The uterovesical peritoneum is Identified 
and at the extreme upper border, the white 
line of fixation on the fundus, it is lifted by 
thumb forceps and nicked with scissors. A 
blunt instrument or preferably the finger, 
is inserted into the opening and is worked 
under the fold, liberating it from the under- 
lying uterus. If this is done by blunt dis- 
section, bleeding of any moment is rarely 
encountered. When the fold has been freed 
down to the reflection on the bladder, it is 
incised laterally along the white line for a 
distance of 10 cm. to each side of the midline. 
The bladder is then separated from the 
underlying uterus bj’^ the same method, 
readily finding a distinct line of cleavage. 
With the flap thus mobilized and prepared, 
the lower portion of the self retaining 
retractor is placed under it and held by an 
assistant. 

The uterus is incised in one of three 
ways; (i) entirely above the white line, 
(2) entirely below it or (3) partly above and 
below. Excess spill is prevented by suction 
and constant sponging. Delivery is effected 
usually by forceps. While the placenta 
separates, interrupted sutures are placed in 
the uterus avoiding the decidua. After 
delivery of the placenta and membranes, 
and rarely do we have to perform this 
manually, the sutures are tied. The wound 
is closed with two laj'ers of interrupted 
sutures using No. 2 chromic catgut. The 
lower retractor is removed and the flap 
carried over the uterine wound and made 
fast to the visceral peritoneum of the 
fundus by a running Lembert stitch. This 
suture line is started at the center of the 
flap and run first to the left and then to 
the right. Thorough peritoneal toilet is 
performed and the abdomen is closed in 
layers, usually with three tension sutures 
and with or without drainage according to 
the custom of the operator. Because we 
have found an invariably smoother post- 
operative course when drainage is used. 
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we drain all sections. We do not consider 
that such a procedure will prevent a 
generalized peritonitis nor do we feel 
that it will in any way all'cct any peri- 
toneal infection. In our experience it has 
rendered the postoperative period more 
comfortable. 

In our hands and in the hands of a few 
converts, this procedure has been per- 
formed as rapidly as the classical section. 
Over the classical operation it jjosscsses the 
towering advantage of true e.xtraperitoneal- 
iz.ation of the uterine wound. It possesses 
tile virtues of Beck’s procedure but is 
utilizablc even where no lower segment 
presents itself and it will save the operator 
the time he requires for preparation of the 
flaps according to the usual technique 
employed. 


CONCLUSIONS 

1. A modification of the Beck two flap 
cesarean section is presented with a 
detailed description of the technique. 

2. The procedure ofl'ers the advantage of 
speed of the classical operation in associa- 
tion with the extraperitonea lization of Beck. 

3. The technical dilhculties of the two 
flap operation are eliminated. 

4. The procedure is applicable to any 
case and is independent of the development 
of the lower uterine segment. 
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AUTOTRANSFUSION 

REVIEW OF AMERICAN LITERATURE WITH REPORT OF TWO ADDITIONAL CASES 
Charles M. Watson, m.d. and James R. Watson, m.d. 

Surgical Services at Presbrtcrian and Passavant Hospitals 
PITTSBURGH, PENNSYLVANIA 


B lood transfusion has a well estab- 
lished place in modern medicine, and 
where it is definitely indicated, no 
substitution therapy has been found to 
take its place. In most instances the need 
for blood can be anticipated and ample 
time is afforded to obtain a suitable donor. 
It is the patient who is brought into the 
emergencj' room in shock with signs and 
symptoms indicative of a recent severe 
hemorrhage, or the patient who loses an 
unforseen amount of blood during an 
operation, who causes anxiety, for then 
transfusion is urgent and assumes an im- 
portance secondary only to the control of 
the bleeding. In an occasional case, collec- 
tion and reinfusion of the patient’s own 
blood is possible, thus eliminating the 
necessit)’’ for waiting until a suitable donor 
can be found. 

Autotransfusion owes its origin to this 
occasional desperate need for blood and 
has been used by more than one surgeon 
who has seen the verj" blood the patient 
needed about to be discarded. 

William Highmore, writing in 1874, 
called attention to an overlooked source of 
blood suppl^^ for transfusion in postpartum 
hemorrhage, remarking that it was not 
every patient who had a coachman or 
gardener at her command. Seeing one such 
patient die for want of blood, it occurred 
to him that if he had collected the blood, 
defibrinated and warmed it, and injected 
it with his Higginson’s syringe and trans- 
fusion pipe, it would all have been the work 
of a few minutes, and the onlj- chance of 
life the poor woman had would have been 
afforded her. Although he resolved to try 
autotransfusion on the next case of hemor- 
rhage that occurred in his practice, there 
is no proof that he ever followed his plan. 


On October 21, 1885, John Duncan, 
Surgeon to the Royal Infirmary in Edin- 
burg, performed the first autotransfusion 
that is recorded in medical literature. The 
patient had received a severe crushing 
injur}”^ to the left leg in a railway acci- 
dent. Amputation was indicated, although 
Duncan came to the conclusion that it was 
impossible he should lose his leg and live 
through the operation. The idea of sawng 
and utilizing the patient’s own blood was 
born of necessit}", for he states that 

in a large school like this, there is no difficulty 
in finding blood-givers during the day, but at 
night a saline infusion is an imperfect alterna- 
tive. . . . The patient was anesthetized with 
chloroform, followed by ether, ^^ffiile I rapidly 
removed the limb, the blood which fell from it 
(in all about three ounces) was caught by an 
assistant in a dish containing a solution of 
phosphate of soda. After the arteries had been 
tied, it was difficult for a time to say whether 
the patient was dead or alive; but I proceeded 
to inject the blood and phosphate of soda, 
mingled with distilled water in the last sj’ringe- 
ful to increase the quantit3’'. In all, about eight 
ounces were thrown into the femoral ^•ein on 
the face of the stump. . . . The pulse had 
become quite perceptible bj' the time he had 
been got into bed; it steadilj' improved during 
the night, and the man is now perfectlj^ well. 

. . . I have now performed it in a sufficient 
number of cases, one of them an amputation 
at the hip performed bj’’ mj' colleague. Dr. 
Miller, to enable me to speak with confidence 
as to its safetj' and value. 

In Dr. Miller’s case, Duncan saved and 
injected eleven ounces of blood. The reinfu- 
sion was followed bj^ a “slight hematuria 
which persisted for two da3's, but there 
was no marked general reaction, and the 
patient recovered. 
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A paper by Thies in 1914, in which he 
reported 3 cases of ectopic pregnancy 
benefited by the reinfusion of the blood 
found in the peritoneal cavity’, marks the 
beginning of the modern era of autotrans- 
fusion, there no\Y being an impressive series 
of cases reported by continental surgeons 
covering a wide variety of conditions such 
as ectopic pregnancy, rupture of the spleen 
and liver, and gunshot wounds of the chest. 

In this country, autotransfusion was first 
performed by Lockwood in 1916. During 
the course of a splenectomy for Banti’s 
disease, 750 c.c. of blood were recovered 
from the spleen after removal. At the 
suggestion of his colleague. Dr. Harlan 
Shoemaker, this blood was used for trans- 
fusion. Six months later he repeated the 
procedure in a similar case. Because the 
title of his paper contained no mention of 
autotransfusion he has not received the 
credit he merits. 

The value of autotransfusion has been 
impressed upon us by our experience in 
2 cases. Both patients entered the hospital 
in shock, the result of severe hemorrhage, 
and both probably would have died but 
for the replacement of some of the blood 
which we were able to recover for in neither 
case was a donor available when needed. 

CASE REPORTS 

Case i. W. W., a colored male, aged thirty 
years, was admitted to the Passavant Hospital 
on April 1, 1932, having been shot in the upper 
left abdomen a few minutes earlier. There was a 
moderate degree of shoek. Examination of the 
abdomen showed generalized rigidity and a 
bullet wound in the upper left quadrant. One 
hour after admission an upper left pararectus 
incision was made under local anesthesia. On 
opening the peritoneum the abdomen was found 
to be filled with blood, 500 c.e. of which were 
recovered, filtered through several thicknesses 
of gauze and placed in a flask containing 50 c.c. 
of a 2 per cent solution of sodium citrate. The 
abdominal viscera were examined and a tear 
was found in the upper surface of the left lobe 
of the liver which was packed with gauze and 
the incision closed. There was an alarming 
increase in the degree of shock during the 


course of the operation. The superficial veins 
were all collapsed, but a needle was finallj^ 
inserted into the right external jugular vein 
and the recovered blood reinfused. The im- 
provement was prompt and the patient left the 
operating room in fair condition. There was no 
reaction. His convalescence was entirely un- 
eventful and he was discharged from the hospi- 
tal on the eighteenth da}" after admission. 

Case ii.* C. C., a white male, aged sixteen 
years, was admitted to the Presbyterian Hospi- 
tal on November 17, 1934, having been stabbed 
in the left chest about forty-five minutes previ- 
ously. He was unconscious, in an extreme state 
of shock and bleeding profusely from a wound 
in the third intercostal space about 5 cm. to the 
left of the midsternal line. Examination of the 
chest revealed evidence of both fluid and air in 
the left pleural cavity. The heart sounds were 
distant and muffled, the rate estimated at 
between 145 and 150 beats per minute. There 
was no perceptible radial pulse. The diagnoses 
were a stab wound of the left side of the chest, 
probable stab wound of the heart, left hemo- 
pneumothorax and shock. The patient was 
treated for shock, followed shortly by surgical 
treatment. Under local anesthesia an incision 
was made along the left margin of the sternum 
and then extended laterally at its ends between 
the second and third and the fourth and fifth 
ribs. The costal cartilages were divided, the 
parietal pleura incised and the flap retracted 
laterally. There was so much blood in the 
pleural cavity that it was impossible to deter- 
mine the source of the bleeding. With the idea 
of saving some of the blood for reinfusion, an 
attempt was made to empt}' the pleural ca^"ity 
with a large syringe, but it filled up as rapidly 
as the blood was removed, so this was aban- 
doned in favor of large dry packs which were 
plunged into the cavity and were then wrung 
out into a beaker containing 50 c.c. of a 2 per 
cent solution of sodium citrate. In this fashion 
700 c.c. of blood were recovered. A wound was 
now apparent which extended through the 
pericardium and crossed the upper end of the 
anterior longitudinal sulcus of the heart, having 
divided the anterior descending branches of the 
left coronary vessels without entering the 
ventricle. The heart wound was sutured and the 
chest wall closed without drainage, a large 
amount of blood being left in the pleural cavity. 

* Note: This case was recently reported in the 
Journal of the American Medical Association. 
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While the operation was progressing an 
intravenous set was assembled and the re- 
covered blood was filtered through several 
layers of gauze and reinjected into one of the 
arm veins. The patient had received only 200 
c.c. of blood when he began to regain conscious- 
ness. A donor was available by the time the 
operation had been completed, but the pa- 
tient’s condition was considered sufficient^ 
satisfactory' not to necessitate the immediate 
use of any more blood. A Kahn test of the 
donor’s blood was subsequently reported to be 
positive for sy^philis. The patient finally left 
the hospital eighty-three days after admission, 
having had a stormy convalescence due to the 
development of an open pneumothorax and 
empyema. At no time was there any reaction 
attributable to the autotransfusion. 

Similar reports emphasizing the value of 
autotransfusion have appeared in American 
journals with increasing frequency in the 
last few years, a review of this literature 
yielding a total of 272 cases in addition to 
the 2 just reported. There are many more 
cases which have not been reported, several 
articles containing casual references to the 
value of the procedure without including 
any details of the cases in which it was 
used. Descriptions of many of the reported 
cases leave little doubt as to the presence 
of an acute anemia of an alarming nature 
or of the urgent demand for transfusion. 
In the majority of instances in which the 
amount of blood reinfused was mentioned, 
500 c.c. or more were used. Six patients 
received over 1000 c.c., while one patient 
received 1600 c.c. It Is interesting to 
note that no deaths were reported from 
hemorrhage. 

Although autotransfusion has found its 
greatest usefulness in the treatment of 
ectopic pregnancy, equally gratifying re- 
sults have been obtained in a wide variety 
of other conditions. These are tabulated in 
the table shown in the opposite column. 

Non-fatal reactions have been reported 
in 9 cases, or 3.3 per cent. Five of the reac- 
tions were of short duration and were quite 
similar in nature, consisting of chills, fever 
and malaise, occurring shortly after the 
completion of the autotransfusions. In 


many respects they resembled the reactions 
occasionally seen following a donor trans- 
fusion. Three of these followed the use of 
citrated blood, although in only' one 
instance was the sodium citrate considered 
to be the cause. Two reactions reported by 
Brow'n and Debenham followed the use of 
blood obtained from a hemothorax and 
kept on ice without the addition of sodium 
citrate for thirty-six and fifty hours re- 


Auto- 

trans- 

Diagnosis fusions 

Ectopic pregnancy 21 1 

Intracranial operations 23 

Hysterectomy 10 

Hemothorax 7 


3 gunshot wounds of the chest. 


2 stab wounds of the chest, 
r stab wound of the heart. 

I fractured ribs. 

Traumatic injuries to the liver 6 

Traumatic injuries to the spleen 5 

Splenectomy for Banti’s disease 3 

Oophorectomy • 

Nephrectomy * 


Secondary intra-abdominal hemorrhage > 

Torsion of pedunculated fibroid with hemorrhage. . i 
Diagnosis not mentioned 5 

274 

spectively before reinfusion. Both reactions 
W'ere in the same individual, appearing 
each time after the introduction of 250 c.c. 
of blood, and were thought to be due to 
changes taking place in the blood before 
its use, possibly hemolysis. 

The remaining four reactions were more 
varied. In 2 cases reported by Davis and 
Cushing there was an alarming fall in 
blood pressure after only a few cubic 
centimeters of blood, recovered during the 
course of intracranial operations, had been 
reInfused. The reinfusions were stopped 
and the patients promptly rallied. One case 
of traumatic rupture of the spleen reported 
by Coley had no subjective symptoms, but 
voided a port wine urine the day after the 
reinfusion of 750 c.c. of blood. The fourth 
case had considerable vomiting the day 
following an operation for ectopic preg- 
nancy and reinfusion of 700 c.c. of blood. 

Death occurred in 4 cases, or 1.5 per cent. 
One patient died from bronchopneumonia 
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nine days after a splenectomy for a gunshot 
wound of the spleen, having experienced 
a beneficial effect from the autotransfusion 
at the time of the operation. The remaining 
3 deaths were in cases of ectopic pregnanej', 
in each instance blood being used which 
had been present in the peritoneal cavity 
for over three days. In all 3 of these, death 
was attributable directly to the autotrans- 
fusion, 2 of the patients showing signs of 
increased shock immediately after the 
reinfusions, while the third developed a 
paralytic ileus. 

Number of 


Reactions Cases 

Cliills, fever and malaise 5 

Fall in blood pressure and shock 4 

Memoglobinuria 1 

Paralytic ileus 1 

Vomiting i 

Bronclmpncumonia 1 


13 

Most of the untoward reactions are 
probably due to the presence of a toxin 
which appears in the extravasated blood 
subsequent to the hemorrhage. Experi- 
mental evidence would suggest that this 
toxin is free hemoglobin and that it is 
present in sufficient amount, after the 
blood has been in one of the serous cavities 
for twenty-four hours, to constitute a real 
danger. 

Filatov, working with dogs, found that 
blood introduced into the pleural or peri- 
toneal cavities underwent a progressive 
change with a gradual decrease in the 
erythroctye count, an increase in the 
leucocyte count and a change in the clotting 
elements which prevented coagulation in 
vitro. Evidence of hemolysis was apparent 
after sixteen hours and was quite marked 
at the end of twenty-four hours. Further 
experiments showed that, while small 
amounts of hemolyzed blood had no ill 
effects on animals when introduced intra- 
venously, amounts exceeding 1^4 to 2 c.c. 
per kilogram of body weight produced a 
condition which he termed “hemoljMc 
shock,” consisting of a fall in blood pres- 
sure, albuminuria, hemoglobinuria and 


oliguria. Renal volume studies on dener- 
vated kidneys proved the oliguria to be 
due to spasm of the renal vessels. 

Bacterial contamination of the blood is 
one other possible source of danger in auto- 
transfusion. Although the only criterion of 
contamination immediately available is the 
presence of an injury’’ to a hollow intra- 
abdominal viscus, the danger is apparently 
remote, there being no such cases reported 
in this series, and only one case in a far 
more extensive German literature. This 
was a case reported by Wolf in which death 
occurred following the use of blood ob- 
tained from the peritoneal cavity of a 
patient in whom there were injuries to 
both the liver and the stomach. 

Technically, autotransfusion is simple 
and once the blood has been collected and 
filtered, its administration is the same as 
that of any citrate transfusion. Care should 
be taken in collecting the blood to avoid 
any unnecessary disintegration of the red 
blood corpuscles. Although apparently un- 
necessary, the use of 50 c.c. of a 2 per cent 
solution of sodium citrate for every 500 c.c. 
of blood has proved to be the method of 
choice in most of the cases. 

SUMMARY 

1. Two cases are reported in which auto- 
transfusion was of marked value. 

2. Two hundred and seventy-two addi- 
tional cases have been collected from the 
American literature. Non-fatal reactions 
were repoited in 9 cases, or 3.3 per cent. 
Death occurred in 4 cases, or i .5 per cent, 
in 3 of which it was attributable directly 
to the autotransfusions. 

3. Experimental evidence is cited which 
suggests that most of the unfavorable re- 
sults are due to the use of heniol3’’zed blood. 

4. Bacterial contamination was the cause 
of none of the reactions reported in this 
series. It apparently represents a minimal 
danger if the source of the bleeding is 
known and if there are no concomitant 
injuries to the hollow viscera of the 
abdomen. 
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Author 

Auto- 

trans- 

fusion 

Diagnosis 

Amount of ' 
Blood Used 

of B?ood 

Treat- 
ment of 
Blood 

Reactions 

Comment 

■ 


■ 


500 C.C. 

4 hours 

Citrated 

None 

Life saving 

2 

Brown, A. L. 
and 

Debenham, M. W. 

1 

Fractured ribs 

Stab wound of chest 
Gunshot wound of 
chest 

360 c.c. 1 

250 c.c. 

250 c.c. 

1000 c.c. 

3 hours 

36 hours 

50 hours 
fresh 

None 

None 

Chill and malaise 
Chill and malaise 
None 

Life saving 


Burch, L. E. 

2 

Splenectomy for 
Banti’s disease 
Ectopic pregnancy 
Nephrectomy 

800 c.c. 

no mention 
no mention 



None 

Pulse barely palpa- 
ble before reinfusion 

4 

Coley, B. L. 

I 

Traumatic injury to 
spleen 

1 750 c.c. 

5 hours 

None 

Port wine urine 
for one day 

Probably saved life 

5 

Downing, \V. 
and 

Larsen, W. 

1 

Traumatic'injury to 
spleen 

1000 c.c. 

1 

5 hours 


None 

Recovery 

6 

Davis, L. E. 
and 

Cushing, Harvey 

23 

Intracranial opera- 
tions 

50 c.c. to 
1200 c.c. 

5 hours or 
less 

Citrated 

Alarming fall in 
blood pressure in 
2 cases 

Life saving in 2 cases. 
Permitted comple- 
tion of operation in 4 


Davis, M. B. 

I 

Gunshot wound of 
spleen 

600 C.C. 

sH hours 

Citrated 

Died on ninth 
day, broncho- 
pneumonia 

Of immediate value- 
Pulse barely palpa- 
ble before reinfusion 

8 

Farrar, L. K. P. 

10 

I 

1 

Hysterectomy 
Oophorectomy 
Secondary hemor- 
rhage 

1 5 c.c- to 
400 c.c. 

fresh 

Citrated 

1 

Tremor and 
dusky color in i 
case 

Life saving in i case 
Probably eliminated 
need for transfusion 
in 2 cases 

■ 


■ 

Traumatic injury to 
spleen 

1600 c.c. 

i 

few hours 

Citrated 

None 

Good result 

10 

Lee, Q. R. 

2 

Gunshot wound of 
chest 

Ectopic pregnancy 

1000 c.c. 1 
1500 c.c. 

500 c.c. 

fresh 

6 hours 

72 hours 

Citrated 

None 

Striking benefit in all 

1 1 

Lockwood, C. D. 

2 

I 

Splenectomy for 
Banti*s disease 
Ectopic pregnancy 

750 c.c. 

500 c.c. 

500 c.c. 

fresh 

5 hours 

Citrated 

None 

Striking value. One 
patient almost ex- 
sanguinated 



I 

Torsion peduncu- 

lated fibroid with 
hemorrhage 

500 c.c. 

36 hours 

None 

None 

Recovery 

13 

May, G. E- 

2 

Ectopic pregnancy 

600 c.c. 
goo c.c. 

2 hours 
recent 

Citrated 

None 

Recovery 

14 

1 

1 

Maynard, R. L. 
and 

Rees, \V. T. 

1 j 

Ectopic pregnancy 

700 c.c. 

48 hours 

i 

Citrated 

Considerable 

vomiting 

Life saving 

B 


' 

Ectopic pregnancy 

200 c.c. 

8 hours 

Citrated 

None 

Saved life. Patient 
unconscious before 

1 reinfusion 

E 


1 I 

Ectopic pregnancy 

250 c.c. to 
700 c.c. 1 

24 hours 7 
48 hours 3 
72 hours I 

Citrated 

None 

Life saving. All the 
! patients were in 
need of blood 

17 

Robinson, C. M. 

3 

3 


large 
amount 
no mention 

fresh 

no mention 

Citrated 

None 

Life saving. All the 
cases were moribund 

18 

Seelaus, H. K. 

I 

Traumatic injury to 
spleen 

800 c c 

2oJ- 2 hours 

Citrated 

■ None 

Life saving 

1 


189 

Ectopic pregnancy 

no mention 

72 hours in 

3 fata! 

cases 

Citrated 

3 deaths 

2 shock 

I ileus 

A life saving measure; 
all 3 deaths followed 
the use of old blood. 



■ 

Stab wound of heart 
Traumatic injury to 
liver 

700 c.c. 

500 c.c. 

2 hours 

2 hours 

Citrated 

None 

Saved life 

21 

White. C. S. 

1 

Traumatic inj'ury to 
liver 

No mention 

500 c.c. 

500-700 c.c. 

30 hours 

no mention 

Citrated 

None 

Chills and fever 
in 2 cases in 
latter group 

Successful result in 
all 6 cases 


5- In spite of the excellent results ob- transfusion to those cases in which the 
tamed in the rnajority of cases, the occur- demand for blood is urgent, and in which 
rence of reactions, some of which may there are no contraindications imposed by 
prove fatal, should limit the use of auto- the age or the source of the blood. 























































































New StniES VOL.XXX 1 II, No. 2 WatSOll & WatSOll ^AutOtransfusion American Joumnl of Surgery 237 


Note 

Our attention has been called to an 
article by Foster and Prey (Ann. Siirg,, loo: 
422-428 (Sept.) 1934), in which 3 cases of 
traumatic hemothorax treated by auto- 
transfusion were mentioned. There was one 
immediate, although mild, reaction. A 
recent communication from the authors 
listed 2 similar additional cases in which 
the results were very satisfactory. 
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PNEUMOCOCCIC PERITONITIS=^ 

REPORT OF 5 CASES 
R. C. Johnston, m.d., f.a.c.s. 

NEW KENSINGTON, PA. 


P NEUMOCOCCIC peritonitis as an 
entity is frequently not recognized as 
the potent factor producing post- 
operative sequella of some abdominal 
section, nor as the primary cause in an 
acute abdominal emergency. 

Brechot and Josserand^ report Bizzalo 
as the first to describe a case of pneumo- 
coccic peritonitis in 1885. The following 
year Cornil presented a case associated 
with pericarditis and bilateral pleurisy 
The disease is essentially one of child- 
hood, most common under ten years of age. 
In ver}' young infants and adults the 
peritonitis is a complication of pneumococ- 
cic infection elsewhere, type I usually 
predominating, while in pneumonia, types 
2 and 3 prevails. 

Horine- attributes 2 per cent of ab- 
dominal emergencies in childhood to pneu- 
mococcic peritonitis. He reports that 75 
per cent of all cases occur in the female 
under ten years of age and usually are 
primar}', while in boys are secondary in 
type. 

Lyttle,® who is interested in the progno- 
sis and treatment of nephrosis in children, 
indicates that the chances of cure are 
relatively good but if complicated by 
pneumococclc peritonitis the mortality 
will reach 60 per cent owing chiefly to the 
pneumococclc peritonitis and bacteremia. 
In L37;tle’s anal3^sis of 45 cases of nephrosis 
in children, death occurred in 51 per cent 
and recover^' in only 24 per cent of the 
cases in which pneumococcic peritonitis 
developed. 

As the result of early surgical interven- 
tion, the initial phases of the peritonitis 
are now known. Melchior, operating in the 
twelfth hour, found enlarged mesenteric 
Ijonph nodes and a mucin-like exudate, 

* Read before Westmoreland Coun 


which rapidljf became purulent, covering 
the serous surfaces. 

The peritonitis is either localized or 
diffuse, the localized type occurring twice 
as frequentl3^ In some cases the lesions in 
the diffuse type maj' be insignificant, the 
patient quicklj' dying from sepsis while in 
others, they are characterized by a fibrin- 
ous exudate. More commonlj', the ab- 
domen contains a large quantity of j^ellow, 
gra3'ish-3'ellow or green pus in which the 
intestinal loops float without adhesions. 
Occasionall3’^ there are adhesions isolat- 
ing the exudate in multiple, widespread 
pockets. 

In the typical localized form a collection 
of pus fills the true pelvis and extends an- 
teriorl3' in the midline to the level of the 
umbilicus. Less typical are abscesses in 
the cul-de-sac of Douglas or the right iliac 
fossa. 

ETIOLOGY 

Obadalek,^ writing on the etiolog3' of 
pneumococcic peritonitis, proved b3' rabbit 
experimentation. Inoculating them with 
small particles of feces, that the infection 
migrated from the intestinal tract. When 
operated on earty these cases showed the 
right lower quadrant or ileocecal region 
to be more acute than elsewhere, b3* reason 
of the poor bactericidal power of the lower 
loops of small intestine and the predisposi- 
tion to stasis in this area because of 
Bauhin’s valve. He believes the child 
swallows the pneumococcus and that 
contrary to the accepted belief of some, 
the genital tract is not the pathwa3'_ of 
entrance, because prior to puberty genital 
infection seldom ascends. In statistical 
reports this cannot be taken because of the 
predominance (75-80 per cent) of females. 

y Medical Society, March 12, 1936. 
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We can consider Obadalek’s opinion in our 
own cases; in one case no respiratory 
focvis was found, 2 cases had prodromal 
symptoms of mild respiratory disturbance 
and 2 cases had definite pneumonias pre- 
ceding the onset of peritonitis. Transmis- 
sion through the diaphragm is rare, through 
the blood stream and lymphatics second- 
ary to a lesion in the respiratory tract is 
highly important and through the feces 
and genitalia are both acceptable. 

PATHOLOGY 

In the first stage of the disease there is 
no true pus but a thin, serous, turbid, 
odorless liquid, creamy or grayish-yellow 
in color, is to be observed in the peritoneal 
cavity. Difl'use pus is formed in the inter- 
mediate stage. The peritoneum feels slip- 
per}-^ and slimy, is edematous, but not 
always reddened markedly. A thick fibrin- 
ous exudate with the formation of ad- 
hesions and abscesses usually situated in 
the lower abdomen is encountered in the 
third stage, usually appearing about the 
fourth da}' or thereafter. These abscesses 
may perforate spontaneously through the 
umbilicus or into rectum. Coexistent pneu- 
monia, pleurisy or pericarditis are common 
in cases of general pneumococcus infection. 

DIAGNOSIS 

It is very difficult to diagnose the disease 
in the early stages as the onset may simu- 
late any one of the acute abdominal 
emergencies. 

The abruptness of the onset, possibly 
after prodromal symptoms of respiratory 
disease or following some vague symptoms 
referable to the abdominal cavity itself, 
very often are not considered of any 
importance when examinating the patient. 

Aurousseau" .states that early diagnosis 
is only possible in a very few cases unless 
the respiratory symptoms be such that 
pneumococcic disease is relatively sug- 
gestive. He points out that leucocytosis is 
more pronounced in pneumococcic peri- 
tonitis and the finding of the pneumococcus 
in the blood is decisive but unfortunateh' 
can only rarely be demonstrated. 


Wolfsohn,® in his last work on pneu- 
mococcic peritonitis reports 14 cases, 
systematically compiles the diagnostic 
characteristics and emphasizes the fact 
that with more experience a marked 
advance in the diagnosis would be recog- 
nized. His specific points in diagnosis are a 
soft, doughy, enlarged abdomen with severe 
meterorism, diffuse tenderness at various 
areas and rigid tension. 

Huber," writing on the diagnosis of 
pneumococcic peritonitis in children re- 
marks that. 

At all times, the differentiation from acute 
appendicitis must be borne in mind, especially 
because of the operative indication, which is 
not the same in these two diseases. The most 
important points are: The distinctly abdominal 
nature but vagueness of the symptoms; the 
presence of diarrhea; a frankly general, acute 
reaction, infectious rather than toxic; the 
presence of a very significant palpatory sensa- 
tion of “compactness” instead of a localized 
contracture; also violent pain in Douglas 
cul-de-sac upon rectal palpation, not referred 
to the right side as in appendicitis; vomiting 
of greenish matter, persisting for a long time 
without affecting the general condition and 
without ever becoming fecaloid as in appendi- 
citis; a moderately high temperature contrast- 
ing with a very high pulse rate and never 
showing the initial drop so frequent in other 
forms of peritonitis. 

The symptoms as described by Horine 
may be violent or fulminating, with 
hyperpyrexia, cyanosis, rapid pulse and 
prostration, or the onset may simulate 
acute appendicitis or intussusception. 
There may be excessive vomiting during 
the early acute stage which cannot be 
confused with the vomiting of obstruction 
because of its early appearance nor of 
earl}' appendicitis. 

The facies are quite normal in the initial 
and progressive stage but Hippocratic 
facies, a frequent sign, may be seen in the 
third stage. Often there is pain in the left 
lower quadrant instead of the right lower 
quadrant and mid-abdomen. Diarrhea oc- 
curs in the early stage, especially in the 
primary infections and only occasionally 
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in the secondary' types but is usually 
relieved; males are most usually affected. 
Tenesmus and blood stained mucus some- 
times occur. Frequent, painful micturition 
ma}' be distinctive. 

The symptoms as found in our cases 
were first prodromal of coryza, common 
cold or pneumonia followed b^' acute 
abdominal pain, emesis but not per- 
sistently acute, rapid distention of the 
abdomen, loss of peristalsis and no diar- 
rhea. Our cases suggested either an acute 
appendicitis or intestinal obstruction of 
the colon type. 

Distinction in the upper abdomen with 
tenderness and rigidity confined to the 
lower abdomen is the usual finding upon 
physical examination. Digital rectal ex- 
amination should be made, that the 
presence of anj' early mass, edema, or 
bulging in the pelvis may be determined. 

Palpation of the abdomen must be done 
gently and with warm hands, all the while 
reassuring the patient and distracting his 
attention. The rectal palpation must never 
be neglected. 

The most constant and distressing symp- 
tom we found in our series was the acute 
meteorism. 

The leucocyte count was not alwa^'S 
high but a high polynuclear was noted or 
when a Schilling haemogram was done 
there was a marked swing to the left. 

The pulse rate was invariably out of 
proportion to the temperature. Evidence 
of the acuteness of the disease is always 
out of proportion to other diseases produc- 
ing abdominal symptoms. 

In 2 of the cases, a histor3- pneumonia 
preceded; in 2 others prodromes of an 
upper respiratorj^ disease was not dis- 
covered or admitted on examination. 

In the other case a definite history' of 
mild influenza preceded the onset of the 
pneumococcic peritonitis. 

TREATMENT 

There is no accepted plan for the treat- 
ment of pneumococcic peritonitis. If ab- 
dominal emergencies can be excluded a 
medical procedure is advisable in the earh' 


stages, with surgery- standing bj- to inter- 
vene when localized collections of pus 
are manifest and the need of drainage 
imperative. 

If obstruction in the intestinal tract 
“which we feel is not common, in pneu- 
mococcic peritonitis because the bowels 
are not disposed to adhere to each other”, 
develops, it is obvious some form of celi- 
otom}' is imperative. 

Despite our experience that an\f form 
of laparotomy' for relief of meteorism in the 
early' stages has been disappointing, I 
do not feel it should not be considered 
when the meteorism becomes a mechanical 
embarrassment to the cardiac and respira- 
tory systems; but, I favor first a test with 
a spinal anesthetic. 

The use of the different serums can be 
tried and possibly' some good derived but 
they' should not be used to the exclusion 
of other measures. We believe the active 
use of hot abdominal stupes “regardless 
of the medicated ty'pe” is most important, 
that fluids by' way' of veins or rectum should 
be used judiciously' and intelligently', that 
the patient may' secure sufficient support 
but not become water logged. 

We believe duodenal and gastric drain- 
age or lavage imperative, ^^^e feel that the 
use of oxygen is an e.vceJIent adjunct in 
the treatment of peritonitis of any ty'pe, 
that great benefit can be secured by' keep- 
ing the ery'throcy'tes surcharged and main- 
taining the CO2 balance as nearly normal 
as possible. 

The resort to early' surgery, except for a 
definite emergency' seems inadvisable, as 
the mortality' when early surgery is done 
is prohibitive. 

The following cases are appended. 

CASE REPORTS 

Case i. C. F. aged four years, admitted 
October 13, 1929 with a history' of four weeks 
illness, starting with vomiting and diarrhea, 
diagnosed later as pneumonia. This pathologic 
process apparently subsided when the patient 
was seized with two convulsions and elevation 
of temperature. Following this sequence the 
patient suffered abdominal pain colicky m 
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type which was never localized. Distention was 
then noticed to persist regardless of the bowel 
evacuations, continuously increasing until later 
fluid was discovered. 

November 16, 1929 drainage of the abdominal 
cavity was done and a large amount of purulent 
fluid escaped, which was culture, and a drain 
inserted. It was noted that the bowels were 
covered by a heavy coating of exudate. The 
abdominal wall was thick and doughy, forming 
a dome like wall over the peritoneal cavity. 
No change in tlris picture occurred following 
the drainage. 

Cultures reported pneumococci predomi- 
nating. 

Two weeks later an accumulation of fluid 
necessitated a second drainage. Despite active 
oral, intravenous and rectal medication the 
patient succumbed ten days later. 

At autopsy the abdominal wall showed 
infiltration and thickening twice its normal 
size, acting as a roof over the cavity. The 
viscera were co\‘ered by heavy exudate and 
numerous pockets of walled in pus. 

The lungs showed no areas of induration or 
thickening. Intrapleurally, in the left diaphrag- 
matic angle was an acute inflammatory area 
5-6 cm. in diameter which was considered as a 
constant focus of infection that continuously 
fed the peritoneal cavity. 

Pertinent facts in the case: 

Average leucocyte count 12,000 to 14,000. 

B. Pneumonia history. 

c. Surgery employed late and after definite 
formation of pus. 

D. A persistent focus in left pleural cavity. 

Case 11. B. L. W. aged ten years was 
admitted to the hospital February 6, 1933 
because of acute pain in her abdomen with 
active emesis. 

The present trouble began one week pre- 
viously with generalized abdominal pain colicky 
in character and without change in bowel 
movements, this continued each day but not 
sufificiently acute to keep her from school. She 
attended classes this morning, however, the 
pain became so severe she returned home and 
was sent to the hospital b\- her physician. 

Her past medical history was measles, 
mumps, pertussis and chicken pox. No prod- 
romal symptoms of any respiratory disease 
could be found antecedent to this Illness. 

Physical examination shows an acutelj- ill 
patient, face flushed and pinched, tongue dry 


and foul, pulse rapid and weak, temperature 
102°. The abdomen is distended, tense but 
with no irregularities. Percussion shows meteor- 
ism and flatness with a doughy or thickened 
sensation in the abdominal wall. Peristalsis 
is slow, almost nil. On palpation the greatest 
area of tenderness is over the appendix. 

The nose and throat are clinically negative, 
no hyperemia seen. 

The lungs show no rales either bronchial or 
vesicular. The genitourinary sj^stem is clinically 
normal. 

The laboratory findings showed the urine to 
contain 3 plus albumin but negative for sugar; 
and microscopically an occasional hyaline cast 
and a few heavj' granular casts, few pus cells. 
Blood count showed 4,050,000 red cells, and 
6S50 white cells; with hemoglobin 70 per cent; 
polymorphonuclears 90 per cent and small 
monocytes 10 per cent. 

In view of the following history together 
with the clinical findings, a diagnosis of rup- 
tured appendix was made and an operation 
was performed. 

When the peritoneal cavity was opened 
purulent fluid escaped. The bowels were 
inflamed and the omentum was covered by a 
purulent exudate. This exudate and fluid was 
more extensive in the right iliac fossa. The 
appendix did not appear the source of the 
disease although no other organs showed any 
focus. The appendix was removed, culture 
taken, drains inserted and the abdomen closed. 

Despite active treatment the patient grew 
progressively worse and died on the fourth 
postoperative day. 

The culture was reported that stained smears 
show pneumococcus. 

Salient points: a. No previous historj"^ of any 
respiratory disease. 

B. Low leucocyte count but high polymor- 
phonuclear cell count. 

c. Absence of diarrhea. 

C. ASE III. Mrs. H. A., ten days prior to 
admission to the hospital suffered from prod- 
romes of upper respiratory tract disease. 
Three days before admission she complained 
of pain of a low grade type in the lower abdo- 
men but experienced no diarrhea or difficulty 
with the bowels. The day prior to admission 
there was annoying fullness and distress in 
the lower abdomen. The day of admission 
meteorism became extreme and patient was 
referred to the hospital because of symptoms 
of low colonic obstruction. 
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On admission, at 9 p.m., March 25, 1935, the 
chief complaint was severe pain in the ab- 
domen with acute distention. Shortly afterward 
the patient vomited 1000 c.c. of clear fluid 
and a small amount of flatus was expelled 
through a rectal tube. Rectal temperature was 
98°, pulse 128; blood count (Schilling) showed 
erythrocj'tes 4,120,000, hemoglobin 80 per cent; 
with 9250 leucocj^tes, juvenile cells 6 per cent, 
stabs. 71 per cent, segmented 19 per cent 
and lymphoc} 7 :es 4 per cent. 

On examination at 12:30 a.m. the patient 
looks acutely ill, the abdomen is distended 
causing acute embarrassment of respiration, 
tense and without anj'^ irregularities. On 
percussion, a dull tympanitic note is found 
with extreme tenderness in lower half, more 
dullness is noted in lower half than in epigastric 
region. On auscultation some peristalsis is 
found of the spasmodic type. A slight hj^pere- 
mia is noted in the nose and posterior throat. 
There is no clinical evidence of any pathologj”- 
in the lungs. The genitourinary system is 
clinically negative. 

Urinalysis revealed i plus albumin and 
microscopically a few red blood cells, occasional 
coarse granular casts and a few epithelial cells. 

The tentative diagnosis is intestinal obstruc- 
tion, as the historj- of respiratory and pelvic 
prodromes were not available or discovered at 
tliis time. It seemed imperative that some 
operative proceedure must be done to relieve 
the abdominal distention which was producing 
an intolerable distress and marked dyspnoea. 

The abdomen was quickly prepared, the 
patient sent to operating room where under a 
local infiltration anesthesia with novocaine one- 
half per cent, a two inch incision was made in 
the midicft quadrant. When the peritoneum was 
opened a turbid fluid gushed forth, the amount 
we were unable to estimate. The coils of in- 
testine were inflamed, but not to the same 
degree as the parietal peritoneum which was 
acutely inflamed, infiltrated and edematous. 
An ileostomy tube was introduced and several 
cigaret drains inserted in the peritoneal cavity. 

The presenting picture of the abdominal 
cavity was diagnosed as pncumococcic peri- 
tonitis wiiich was confirmed the following 
morning by the laboratory as pneumococcus 
type II, as were cultures from the upper 
respiratory tract. 

On returning the patient to bed a duodenal 
tube was introduced and suction started. Large 
doses of antipneumococcic scrum were used 


together with blood transfusions, venoclyses 
of 10 per cent glucose in NaCl, 200 c.c. per 
hour, and oxygen was given continuously. 
Despite this active treatment the patient 
succumbed twenty-four hours later. 

Salient points; i. The prodromes of respira- 
tory disease. 

2. The low grade uncomfortable pelvic 
distress, not incapacitating patient. 

3. The clinical sj^ptoms of colonic obstruc- 
tion. 

Case iv. Mrs. B., aged thirty-tliree j'ears, 
was referred to the hospital at 8 p.m., Maj" 21, 
1935, because of acute pain in her abdomen of 
three days duration. For several days prior to 
this attack the patient had not felt well which 
she attributed to a mild cold, not of sufficient 
severity to seek medical aid. The abdominal 
pain only became acute the preceding day. 
Her past medical history was irrelevant. 

On physical examination the patient looks 
sick, temperature 101°, pulse 130, respiration 


22. 


Blood count revealed red cells 4,420,000, 
hemoglobin 85 per cent, white cells 30,050 with 
polymorphonuclears 92 per cent, small mono- 
cytes 6 per cent and large monocjtes 2 per cent. 

Abdominal inspection showed marked mete- 
orism and rigidity. Palpation gave a dough}' 
feel, superficial tenderness, marked in lower 
halfi but did not reveal any tumors or irregu- 
larities. Percussion showed a dull tympanic 
note and caused exquisite pain. Rectal exami- 
nation was negative except for tenderness 
found in right cul-de-sac. Again sur\'eying the 
abdomen it was believed we probably had a 
pncumococcic peritonitis and drainage should 
be established. Accordingly the patient re- 


ceived intravenous fluid of 10 per cent glucose 
in NaCl during the night. This case at no time 
had any diarrhea. 

At operation, on incising the peritoneum a 
large quantity of semipurulent fluid escaped. 
The parietal peritoneum was acutely inflammcd 
and edematous, the bowels appeared less 
acutely inflammcd and the abdominal cavity 
contained little exudate. The appendix was 
mobilized and inspected, showing an equal 
amount of inflammation of the bowel. c 
mobilized the ileum for 30 cm. and discovered 
a diverticulum 6 cm. in length that had an 
appearance similar to the parietal peritoneum. 
A culture was taken, several drains inserted 
and the abdomen closed. 
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The patient received antipneumococcic 
serum, blood transfusions and glucose and 
saline intravenously. 

The culture was reported as pneumococcus, 
type I. 

She died one week later. 

Salient points; 

1. Type I pneumococcus obtained from 
peritoneal cavity. 

2. The high leucocyte count. 

3. The absence of diarrhea. 

4. The history of influenzal symptoms prior 
to onset of peritonitis. 

5. The relatively typical abdomen. 

C.\SE V. T. C., fifty-three years old, was 
referred because of hematuria. His past 
history was irrelevant excepting for vesical 
distress for which he had been treated for many 
years. After a careful survey was made a large 
vesical calculus, 3 X 2.5 X i cm. was located 
in his bladder and retrieved b3’' suprapubic 
cj'Stotomj' under spinal anesthesia. 

On the third postoperative daj’' evidence of 
pneumonia became present which de\'eloped 
into a frank pneumonia of the lower left lobe. 
At the onset of this complication a subtotal 
anuria developed for thlrtj'-six hours. 

The pneumonia reached a crisis on the sixth 
daj^ reco^•erJ• progressed nicelj- until the 
evening of his twelfth da}-^ when he complained 
of slight pain in lower abdomen, that was not 
defmitelj" determined. 

His night was undisturbed. At 7 a.m. the 
following daj"^ emesis occurred. At mj’’ visit 
about 10 A.M. nothing was present to account 
for this; the temperature, pulse respirations 
were normal, and no lung. Intestinal or urinar3>- 
sjunptoms were present. The suprapubic dress- 
ings were urine soaked and changed. 

On his thirteenth postoperative daj' he had 
vomited several times within an hour and 
about 3 P.M. his condition had become critical. 

On visiting him he was found in state of 
collapse, cold, clammj' skin, covered with 
perspiration, weak threadj" pulse and inco- 
herent. The other most alarming sjmiptom 
was anuria, no urine being passed since a 
change of dressings in the morning. Stimulation 
and venoeij'ses of 10 per cent glucose in NaCl 
were instituted, plus heat to the extremities 
and renal region. Oxj'gen was given continoush’^ 
bj' intranasal tubes. He later reacted from the 
collapse, became warm with rapid pulse and 
during the night the temperature reached 1 06°. 
Slight meteorism was noted in the abdomen; 


however, the bowels had moved twice during 
night. 

About 8 A.M. the following daj’’ the dressings 
were noted to be moist with urine and during 
the daj’’ so copious was the urinarj’- output 
that he could not be kept drJ^ 

'His temperature dropped to 102.6° rectally 
and pulse to 120. 

Examination showed no respirator}^ com- 
plications or other evidence of new pathologj'^ 
but increasing meteorism with low peristalsis 
was observed. Three difl'erent enemas were 
given without effect during the da3^ On 
examination at 8 p.m. meteorism was distress- 
ing, producing increased dj'spnoea. 

Evidence of acute peritonitis and a dull 
tj'mpanic percussion were noted with cardiac 
and respirator}" rh}"thms found in the lower 
left quadrant. Rectal examination showed a 
mass in sacral cavity, most marked on the 
right. 

It was imperative to obtain some relief from 
the distention in order to alleviate the em- 
barrassed respiration. 

A spinal anesthesia gave no result after a 
fifteen minute period. The peritoneal cavity 
was opened, a large amount of serous amber 
fluid escaping. The intestines and parietal 
peritoneum were acutely inflamed, and of the 
edematous type. An ileostomy was done re- 
leasing a large quantity of intestinal contents. 
Cigaret drains were introduced and the small 
incision closed. A blood transfusion was given 
and the patient returned to bed. 

The following day the condition continued 
critical, the toxemia being acute. The abdomen 
was silent but still distended. The cultures 
showed pneumococcus. The patient succumbed 
suddenly at 8 p.m. 

Salient points: 

1. Uncomplicated operation for vesical 
calculus. 

2. A frank pneumonia in lower left lobe of 
five days duration with complete resolution. 

3. A total anuria of twenty-four hours on 
the twelfth postoperative day. 

4. Pelvic distress twelve hours before onset 
of anuria. 

5. Malignant meteorism of the ileus produc- 
ing impending death by mechanical asphyxia. 

6. Causative factors producing anuria. 

CONCLUSIONS 

We have reviewed the history of 5 
cases of pneumococcic peritonitis and the 
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literature pertaining thereto and the fol- 
lowing deductions appear adequate to set 
forth : 

1. That the pathways of migrations are: 

A. Blood stream. 

B. Gastrointestinal tract. 

c. Genitourinary system. 

2. The diagnosis is most difficult, and 
in many cases a differential diagnosis 
cannot be made prior to celiotomy. 

3. That no constant chain of symptoms 
can be considered in the diagnosis. 

4. That a proceeding histor3^ of pro- 
dromes of upper respiratorj'^ tract infec- 
tions is an excellent lead in diagnosis of 
obscure acute abdominal lesions. 

5. That the most harrassing element in 
treating pneumococcic peritonitis is mete- 
orism or parah'^tic ileus. 


6. That earlj'^ surger^”^ is contra-indicated 
unless for relief of meteorism and late 
surgery to drain accumulated purulent 
exudate. 

7. That neither medicine nor surgerj"^ 
has reduced the mortality below 8o per 
cent. 

8. That the present methods of diag- 
nosis and treatment are whollj’^ inadequate 
to combat this virulent disease. 
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SPINAL ANESTHESIA 

PROCAIN CONCENTRATION CHANGES AT SITE OF INJECTION IN SUBARACHNOID 

ANESTHESIA* 

H. Koster, M.D., F.A.C.S., A. Shapiro, m.d. and a. Leikensohn, m.a. 

BROOKLYN, N. Y. 

I N the hundreds of publications on spinal tients were then placed in 5° to 8° Trendel- 
anesthesia during the past seven years, enburg position. 

the fundamental pi'oblem of what hap- Samples of about i c.c. of cerebrospinal 
pens to the procain injected in the sub- fluid were withdrawn from the injection 
arachnoid space has hardE' been touched, site of various patients at different times, 
The total data consists of a few scattered some before and some after operation, 
analyses under widely varied conditions The^'^ were analj'^zed for procain content in 
and by analytical methods of doubtful duplicate or triplicate and from these 
validity which in man}' cases are not even analyses a composite curve was plotted 
specified. Clinical evidence on this point is (Fig. i). 

diflicult to interpret. In our clinic, careful The striking thing about this curve is the 
observations on approximately 1 1,000 anes- extremely rapid fall in the first five minutes 
thesias have proved that more analytical and the very slow tapering off during the 
data under carefully controlled conditions rest of the duration of anesthesia. Since the 
is needed. 3.5 c.c. of injected spinal fluid contains 

A brief micro-method for the quantita- 150 mgm. of procain, the concentration at 
tive determination of procain in cerebro- the instant of injection is 43 mgm. per c.c. 
spinal fluid has been reported,^ consisting By the end of five minutes this has already 
of the precipitation of procain by vanillin fallen to 2.9 mgm. per c.c. From here on, the 
and potassium mercuric iodide in dilute fall in concentration is very much slower, 
acid and the photometric estimation of the At ten minutes it is 2.0 mgm. per c.c. and 
precipitate redissolved in tribasic sodium at sixty minutes 0.5 mgm. per c.c. 
phosphate. Thereby it is possible to deter- A priori, at least two factors determine 
mine with fair precision, amounts of pro- the change in concentration at the site of 
cain from 0.2 mgm. to i .5 mgm. in a volume injection. One of these is the rate at which 
up to 4 c.c. Qualitatively, however, the the injected anesthetic spreads away and 
reaction gives a definite precipitate with the other is the rate at which it is destroyed 
less than 0.04 mgm. As a first step, this or used up locally. Since it is usually during 
method has been applied to study the con- the first five minutes that the anesthesia 
centration of procain in the cerebrospinal reaches its full extent, it is likely that the 
fluid of humans at the site of injection at initial rapid fall in concentration at the site 
various time intervals after its introduction, of injection is due to the spread of the 
Fifty-six patients who were operated on anesthetic. This is so rapid that very 
under spinal anesthesia were studied. Each little of it can be accounted for by simple 
received an injection of 150 mgm. of pro- diffusion, a process which would take 
cain' dissolved in 3.5 e.c. of cerebrospinal days to bring about so large a change in 
fluid at the interspace between the second concentration. 

and the third lumbar vertebras. The pa- On the other hand, since little further 

I The commercial preparation used in these experi- change in the extent of anesthesia OCCUrs 
ments was neocaine. after the first five minutes, the slow disap- 

* From the Surgical Serxdce and the Richard Morton Koster Research Laboratory of the Crown Heights Hospital. 

Aided by a grant from the Anglo-French Drug Co. 
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pearance of the anesthetic during the rest 
of the anesthesia is probably due to local 
utilization or destruction. Anesthesia re- 


move their legs. The results of analyses on 
12 such patients shown in Table i are 
remarkably similar to the minimum con- 



Tinic in minutes 


C 

u 


ti 


mains clinically unchanged until about 
sixty minutes after its beginning when the 


Table i 


No. of 
Observa- 
tions 

Time in Minutes 

Mgm. Procain 
per c,c. 

7 

53.5 

0.15 

46 

58.0 

0.44 

47 

60.0 

0.65 

48 

60.0 

0.59 

49 

62.0 

0.54 

50 

62.0 

0.29 

51 

63.0 

0.46 

52 

63.0 

0.23 

I 

63 - 5 

0.26 

53 

64.0 

0.65 

54 

67.0 

1.27 

55 

71.0 

0.62 

Average . . 

62.0 

0.51 


concentration of procain is about 0.5 mgm. 
This value was determined by analyzing 
samples of spinal fluid taken from patients 
at the time when they were first able to 


centrations necessary for intracutaneous 
anesthesia as compiled by Hirschfelder and 
Bieter* from the reports of manj' obsers'ers. 

In 3 cases in which the anesthetic, 150 
mgm. procain, was apparent!}’ successfully 

Table ii 

CONCENTRATION OF ANESTHETIC IN CASES WHICH FAILED 
TO DEVELOP SL'RGICAL ANESTHESIA AFTER APPARENT 
SICCESSFL'L INJECTION OF ANESTHETIC IN THE 
SUBARACHNOID SPACE 


No. ObseivationsJ 

[ Time in Minutes 1 

.Mgm. per c.c. 

i 

64 

1 

1 

: 5.0 

1 

0.31 

27 

1 6.0 

0.00 

28 

j 7.0 

0-00 


injected into the subarachnoid space, no 
surgical anesthesia developed and it was 
necessary to repeat the injection to obtpn 
anesthesia. Before repeating the injection 
samples of cerebrospinal fluid were with- 
drawn for analysis. The analyses of the 
3 samples withdrawn are listed in Table ii- 



New Series Vol. XXXIU, No. i 


Koster et al. — Spinal Anesthesia American Journal of Surgery 


Since it has been shown that successful 
anesthesia wears off after the concentration 
at the site of injection has fallen to about 
0.5 mgm. per c.c., it is fair to assume that 
anesthesia was not developed in these cases 
because no procain or an insufficient 
amount was injected into the subarachnoid 
space. How this might occur has been dis- 
cussed.® It is quite probable that this 
explanation holds good for all other cases in 
which, after apparent injection of an 
anesthetic, anesthesia fails to develop. 

Many investigators, having observed 
phenomena obtained by injecting colored 
fluids in artificial cerebrospinal systems 
made of glass tubes have drawn conclusions 
by analogy regarding the behavior of anes- 
thetics in cerebrospinal fluid. In order to 
check the validity of such analogy we re- 
peated procain concentration experiments 
on a glass tube bent to conform to the con- 
tour of the average spinal canal. 

The artificial spinal fluid used was pre- 
pared according to the description of 
normal spinal fluid given by Greenfield and 
Carmichael with a pH of 7.6 and a specific 
gravity of 1.006. 

The injections of 150 mgm. of procain 
dissolved in 3.5 c.c. of artificial cerebro- 


Table hi 

PROa\IN’ IN GE.ASS .MODEL (wiTH STIRRING) 

Time in Minutes Conccntr.ntion .Tt Site of 

(after Injection) Injection in Mgm. per c.c. 

5 2.78 


10 

15 

20 


1. 87 
2-23 
1.86 


40 


1.86 


spinal fluid were made through a rubber 
joii3t at a point corresponding to the junc- 
tion of the and and 3rd lumbar vertebras 
and the entire column tilted into 5° to 8° 
Trendelenburg. Samples were taken at the 
injection site at intervals of five, ten, 
twenty, forty and sixty minutes after the 
injection and analyzed for procain content. 
After each sample was taken the tube was 
washed, refilled with artificial cerebrospinal 
fluid and new procain injected. All these 
samples contained less than 0.0 1 mgm. 
procain per c.c., although the total fluid 


volume of 130 c.c. contained approxi- 
mately 1.2 mgm. per c.e., i.e., no procain 
was destroyed. The procain was seen falling 
toward the cephalad portion of the model 
after injection and much of it was recovered 
from what corresponds to the eisterna. 

These findings are so different from what 
occurs in humans that the phenomena must 
be of an entirely different nature. 

In the attempt to further approximate 
conditions in the human, the glass tube 
experiments were repeated with the addi- 
tion of stirring, to simulate the pulsating 
action of cerebrospinal vessels, by means of 
a wire spiral running through the entire 
length of the tube. The spiral wire was 
drawn back and forth about one-half inch 
at the rate of 72 movements per minute. 
Samples were withdrawn five, ten, fifteen, 
twenty and forty minutes after injection. 

Table iv 

SP 1 NOCA 1 .N IN Gl-ASS MODEL 

Concentration of Procain at 
Time after Injection Site of Injection in 

in Minutes Mgm. per c.c. 


10 

(without stirring) 

19.40 

20 


12.40 

60 


13-30 

10 

(with stirring) 

2.48 

40 


2. 17 


a new set-up being used for each sample. 
The results of the analyses of the samples 
given in Table ni are much closer to the 
findings in human beings, but still quite 
dift'erent. One apparent reason for the 
difference is that in the glass tube the pro- 
cain is not used up as it is in the human, 
but it is probable that the type of curve of 
concentration obtained in humans is due in 
part at least to the stirring effect of vascu- 
lar pulsations. 

The behavior of spinocain,® an anesthetic 
solution of less speeific gravity, was also 
investigated. The results with and without 
stirring are seen in Table iv. The differences 
between the behavior of procain and spino- 
cain in the unstirred artificial system are 
apparently due to the specific gravities of 
the injected solutions. If permitted, the 
heavy one sinks from the site of injection 
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and the light one remains, since the site 
of injection is at a high level. However, 
when the fluid is agitated the phenomena 
related to specific gravity are prevented 
from developing in their simple form. The 
parallelism between the concentration of 
the light spinocain and the heavier procain 
in the agitated system at the site of injec- 
tion is particular!}- interesting. 

Since the slight change made in our glass 
model by introducing the factor of stirring 
gave such profound differences in concen- 
tration of injected anesthetics, it should be 
apparent that in no glass model or cadaver 
can the conditions existing in the living be 
so closely approximated as to justify con- 
clusions by analogy. What is needed is 
more data on humans. 

SUMMARY AND CONCLUSIONS 

In 56 patients anesthetized by injecting 
150 mgm. of procain into the subarachnoid 
space, the concentration of anesthetic at 
the site of injection was determined at 
various intervals after the injection. 

The concentration was found to fall 
rapidly during the first ten minutes and 
very gradually for the remainder of the 
duration of the anesthesia. 

The average concentration at the point 
of injection, at the time when anesthesia 
wears off was found to be 0.5 mgm. per c.c. 


Data are given suggesting an explana- 
tion for the occasional failure of anesthesia 
to develop after the apparent introduction 
of the anesthetic agent in the subarachnoid 
space. 

It is indicated that information derived 
from the behavior of anesthetics or colored 
liquids in artificial models or cadavers 
cannot be used to interpret the phenomena 
of spinal anesthesia in human patients. 

Of the four possible factors, (i) diffusion, 
(2) gravity, (3) mechanical distribution 
and (4) local utilization or destruction, 
probably only the last two play any sig- 
nificant role in the change of concentration 
at the injection site. 
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INTRAVENOUS lODIN IN PREOPERATIVE TREATMENT 

OF HYPERTHYROIDISM* 

T. Banford Jones, m.d. 

ROCHESTER, N. Y. 

F or the past few years we have been develops. One might say that toxic diffuse 
interested in observing the effect of goiter is an acute rapidly fulminating in- 
intravenous administration of com- toxication most frequentl}^ affecting youths 
paratively large amounts of iodin in pa- and young adults, while toxic nodular 
tients with hyperthyroidism. This form of goiter is an acute or subacute exacerbation 
therapy was not adopted as a routine but of a chronically recurring intoxication 
was used only occasionally in the beginning occurring oftener in older individuals, 
of the study, but recently, we have been In making this study satisfactory^ checks 
using it more frequently. Observations of basal metabolic determinations at two 
have been made in about 50 cases so that to five day intervals were obtained first in 
at the present time we are prepared to all patients. On the day of the last meta- 
record some definite clinical impressions, bolic determination iodin administration 
Due to numerous difTiculties and misunder- was started, i.o gm. of sodium iodide or 
standings regarding the timing of iodin 10 c.c. of a 10 per cent solution, was given 
administration and basal metabolic deter- intravenously and twice this amount the 
minations, statistical and laboratory data following day. On the third day after the 
to confirm the clinical impressions are not first injection of sodium iodide the basal 
available in all of these cases. In making metabolism was determined. The trail and 
this report, 20 cases were selected indis- error method of some of our earlier observa- 
criminately except for the requirement that tions supplied the indication for the proper 
they be complete as to all pertinent data timing of the post-iodin basal metabolism, 
and diversified so as to represent a cross There were slight variations in this routine 
section of the type of cases treated. in some cases. Sodium iodide was used as 

That our position relative to thyroid being less depressing than the potassium 
disease may be understood, it should be salt. During this three day period the 
mentioned that this clinic is located on the patients were closely observed clinically, 
edge of the Great Lakes goiter belt. The To my knowledge no disagreeable symp- 
majority of goiters that we see are the toms of iodism resulted from the adminis- 
nodular or adenomatous type, either toxic tration of this amount of iodin except in 
or non-toxic. Toxic diffuse goiters, or 2 or 3 patients all of whom had previously 
exophthalmic type, however, are encount- received iodin orally. 

ered not infrequently. We are in agreement In evaluating the results of these experi- 
with those^’- who maintain that the hyper- ments we have considered definite clinical 
thyroidlsm of toxic nodular goiter, or toxic improvement, both objective and subjec- 
adenoma, and that of toxic diffuse, or tive, associated with a decrease in meta- 
exophthalmic, goiter are one and the same bolic rate as indicative of an iodin response, 
disease, and any difference in the clinical I personally followed most of these patients 
manifestations of the disease in the two clinically but, to avoid any possible prej- 
groups of cases is attributable largely to the udice, they were also observed by others 
degree and rapidity of intoxication and to not directly interested in this study. The 
differences in the age at which the toxicity results may be briefly summarized as 

* From the Department of Surgery, tlie University of Rochester School of Medicine and Dentistry, Rochester, 

New York. 
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follows. The majority of patients showed tion in the clinical manifestations of the 
rapid clinical improvement associated with disease there, was a commensurate drop in 
a decrease in basal metabolic rate within the metabolic rate in the same time period 


CHART I 


THE FIRST FIVE CASES ARE OF THE DIFFUSE TTPE OF GOITER. THE REMAINDER ARE CASES OF 
NODULAR GOITER. THERE IS NO ESSENTIAL DIFFERENCE IN THE REACTION TO lODIN IN THE 

TWO GROUPS OF CASES 


Qise Number 

Age 

Sex 

Pre-iodin 

Amount Iodine 
Intravenous 

Post-iodin 

Per Cent 
Decrease, 

B.M.R. 

Time. 

B.M.R. 

Pulse 

Doses 

Total, 

Gms. 

n.M.R. 

Pulse 

Daj-s 

77004 

47 

F 

39 

120 

3 

4 

10 

106 

74 

3 

88909 

52 

F 

48 

90 

3 

2-5 

22 

78 

54 

4 

78789 

24 

F 

21 

go 

2 

3 

6 

70 

71 

3 

83957 

34 

F 

60 

118 

2 

3 

34 

118 

43 

2 

83957 

(and adm.) 

34 

F 

32 

120 

2 

3 

14 

H 5 

56 

5 

72529 

49 

F 

39 

go 

3 

4 

17 

90 

56 

4 

24181 

27 

F 

45 

96 

2 

2.6 

29 

80 

35 

3 


38 

F 

27 

105 

2 

3 

n 

94 

60 

3 

95219 

42 

F 

34 

90 

2 

4 

17 

80 

50 

4 

73820 

14 

F 

44 

100 

2 

2 

10 

100 

79 

3 

92699 

50 

F 

56 

no 

2 

3 

30 

95 

46 

3 

856^ 

53 

F 

66 

106 

2 

3 

38 

100 

42 

3 

60863 

27 

F 

43 

100 

1 

2-5 

13 

90 

70 

3 

37007 

31 

F 

43 

100 

2 

3 

9 

80 

79 

6 

94236 

42 

F 

52 

100 

2 

3 

24 

100 

54 

4 

84738 

44 

F 

49 

116 

2 

3 

26 

100 

47 

2 

89592 

46 

E 

83 

no 

2 

3 

44 

80 

46 

2 

67904 

56 

M 

25 

100 

2 

2 

8 

90 

68 

3 

65078 

25 

F 

50 

100 

2 

3 

21 

84 

58 

4 

76455 

70 

M 

72 

100 

2 

3 

39 

100 

46 

3 

Average 

40 

i 

46.4 


B 

2.98 

B 

B 

54-5 

3-3 


the three day period. The remainder 
showed little or no appreciable change in 
either regard. At present no explanation of 
this failure to respond is apparent. The 
improvement was similar in character to 
that noted when iodine is administered 
orally over a longer period, but being much 
more rapid and abrupt, it was often star- 
tling. Patients in whom nervous symptoms 
predominated seemed to show most marked 
clinical improvement, objectively and sub- 
jectively. In some instances there were 
indisputable ph3'sical changes in the thj’-- 
roid gland, such as hardening of the gland, 
diminution or disappearance of thrills and 
bruits. And wherever there was a diminu- 


of three daj's. For the 20 cases appearing 
in Chart i, this decrease averaged 54.5 per 
cent, var^nng from 35 per cent (Case 24181) 
to 79 per cent (Cases 57007 and 73820). 

The 20 cases included in this report 
include 5 instances of toxic diffuse goiter 
and 1 5 of toxic nodular goiter. There were 
2 males and 18 females with ages varj'ing 
from fourteen to seventj' ^^ears. Chart i 
presents the pertinent data in these cases. 
As can be seen at a glance there was no 
essential difference in the behavior of the 
two types of cases as treated, so the}^ maj 
be considered together. The highest pre- 
iodin basal metabolic rate recorded was 
83 per cent above normal (Case 89592). 
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The loAvest was 21 per cent above normal 
(Case 78789), the average being 46.4 per 
cent; hence these are representative cases 
both as to type and severity of toxicity. 
In 17 cases the amount of sodium iodin 
administered intravenously over a period 
of two days was 3 gms. or under, while 
in 3 cases 4 gms. were given with an average 
of 2.98 gms. The greatest decrease in 
metabolic rate amounted to 79 per cent of 
the pre-iodin level in Cases 57007 and 
73820 and the smallest was 35 per cent in 
Case 24181. The average post-iodin meta- 
bolic rate was plus 21 per cent, a decrease 
of 54.5 per cent from the pre-iodin average. 
In 13 this drop occurred in three days or 
less from the time the iodin was first 
given and in the remaining 7 cases the time 
varied from four to six days. In the 
majority of these cases this increase in time 
is only apparent and is misleading. Most 
of them showed clinical improvement 
within the usual time period but metabolic 
determinations properly timed to demon- 
strate the minimum interval were not 
obtained. However, the average time 
required to secure the reduction in meta- 
bolic rate for the entire group was 3.3 days 
from the time iodin was first injected. 

It can be readily seen that by the 
intravenous administration of iodin as 
given in these cases an entirely satisfactory 
iodin remission was secured in a compara- 
tively short time as far as basal metabolic 
rate is concerned. The average decrease, 
of 54.5 per cent closely approximates that 
seen in our cases in which Lugol’s Solution 
was given orally. The average decrease in 
the latter cases was 44 per cent in a period 
of ten days. These figures correspond in 
general with those reported by others.* 
Thus Starr® reported a reduction in basal 
metabolic rate of 50 per cent in all goiters 
in fifteen days following administration of 
15 to 45 m. of Lugofs per day; Rienhoff and 
Thomas’ observed a 36.8 per cent drop in 

* W’inkenverder .md McEachern report an average 
decrease of 50 per cent in metabolic rate in an average 
of 13.5 days in a group of 144 patients treated .it the 
Johns Hopkins Hospital. Johns Hopkins Hasp. Bull., 
51: 263 (Nov.) 1032. 


an average of 11.8 days using varying 
amounts of Lugol’s; Clute and Mason® 
observed a maximum effect in eight to 



Chart 11. Toxicity severe, bordering on storm, with 
marked cardiac, mental and gastrointestinal sj’mp- 
toms making metabolism tests impossible. Twenty- 
four hours after 1.0 gm. Nal intravenously condition 
had improved sulTiciently to secure satisfactory test 
of plus 39 per cent. 

twelve days; Cutler and Zollinger” recorded 
a 30 per cent reduction in metabolic rate 
in eleven daj’S in cases of toxic nodular 
goiter and 67.7 per cent in 15.6 days in 
cases of exophthalmic goiter. In our cases 
in which large amounts of sodium iodide 
were given intravenously comparable re- 
ductions in metabolic rate were obtained 
in the unusually short time of 3.3 days. 
In other words, by administering iodin 
intravenously in amounts averaging 2.98 
gms. an iodin remission can be secured in 
one-third to one-fourth the time required 
when iodin is given orally in the customary 
amounts. Aside from the practical time 
saving considerations, this rapidity of 
response raises interesting questions which 
will be discussed later. 

As stated above our general impression 
is that these patients showed clinical 
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improvement consistent with the decrease revealed that she had had a “ner\'ous break- 
in metabolic rate. This improvement was down” sometime during the past “several 
manifested bj" less restlessness and nervous- years.” The present illness started three weeks 



Chart mi. Toxic nodular goiter, b.m.r. plus 43 per cent. A total of 2.5 gm. Nal intravenously in twelve hours. 
Operation sLx days iater without further iodin administration. 


ness as observed by staff members and 
nurses. Whenever such objective improve- 
ment was noted the patient invariably 
volunteered that, subjectively', there was 
also much improvement, less palpitation, 
less nervousness. Sy'stematic observations 
of the pulse rate other than the routine by' 
the nurses were not made, but my' impres- 
sion is that in general any' slowing of the 
pulse seemed to lag behind other signs of 
remission. The following case illustrates 
the rapid clinical improvement often noted, 
particularly as regards gastrointestinal 
symptoms. 

Case E. B. (77004). The patient a white 
female, married, aged forty-seven years, was 
first admitted to the hospital June 29, 1933 
complaining of abdominal pain, nausea and 
vomiting. She had had an appendectomy fifteen 
years before admission, bilateral breast resec- 
tions for adenomata three years later, a bi- 
lateral salpingo-oophorcctomy and myomec- 
tomy five years before admission. Questioning 


before admission with an “infected throat 
and soreness in various muscles and joints, 
malaise and anorexia. Beginning two 
before admission she began to have generalized 
abdominal pain with nausea and vomiting 
which was constant. In addition she had been 
running a daily' elevation in temperature to 
ioo°F. Questioning revealed increasing nervous- 
ness and fatiguability, increasing prominence 
of the ey'es, and a weight loss of 15 to 20 lbs. 
during the previous four to five months. 

Phy'sical e.xamination showed the tempera- 
ture to be 37.8°c. with a pulse rate of 140- 
The patient appeared extremely ner\-ous and 
overactive. There was evident considerable 
loss of weight, and the skin, which was warm 
and moist, showed atrophy of the subcutaneous 
tissue. There was slight but definite e.xoph- 
thalmos without any' other thyroid eye signs. 
Pulsation of the vessels of the neck was veo' 
marked. The thyroid was moderately enlarged, 
smooth and soft without any thrills or bruits 
over the superior poles. The tonsils were en- 
larged but there was no evidence of acute 
infection in the nose and throat. The lungs verc 
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clear on percussion and auscultation. The heart 
was slightly enlarged to percussion and on 
auscultation a soft systolic murmur was 
audible over the whole precordium; the rhj'thm 
was regular. The pulse was of the water hammer 
type with a rate of 140 and a pressure of 140 
systolic and 60 diastolic. Abdominal examina- 
tion was essentially negative except for the 
lower midline scar around which there was 
slight tenderness without any spasm, rigidity, 
or masses. 

Laboratory examination showed a leuco- 
CA-tosis of 16,400 and the urine to be negative 
except for numerous pus cells. 

By the morning of June 30 the patient had 
been seen by four members of the house staff 
and one senior staff member all of whom agreed 
that the patient had hyperthyroidism but 
that it did not explain the entire picture. In- 
testinal obstruction, rheumatic fever and 
pyelitis were additional diagnoses considered. 
However, the hyperthyroid symptoms seemed 
to be increasing and on “general principles” 
the patient was given i .0 gm. of sodium iodide 
intravenously because it was felt that a “storm” 
was imminent. Within twenty-four hours after 
the iodln administration, all nausea, vomiting 
and abdominal pain had subsided, the patient 
was quieter, less restless and her general 
condition appeared improved. The pulse rate 
was no as compared to 120 to 140 previously. 
So marked was the improvement that members 
of the senior staff who subsequently saw the 
patient doubted the existence of any hyper- 
thyroidism. Small amounts of Lugol’s had 
been started by mouth the day following the 
intravenous iodin. The metabolic rate on 
July 3, three days after intravenous iodin was 
only 10 per cent above normal. By July 8 the 
patient was afebrile, calm and quiet, continued 
free from gastrointestinal symptoms and had 
a pulse rate of 80. Lugol’s had been continued 
daily. The difference of opinion regarding 
diagnosis still existed, many doubting more and 
more the diagnosis of hyperthyroidism made 
on admission. To settle the question all iodin 
was discontinued and she was discharged from 
the hospital with instructions to return im- 
mediately should any of her symptoms return. 

Sixteen days after discharge she was read- 
mitted with the same symptoms as she had 
had on her first admission. At home she had 
remained in bed because of increasing weakness, 
nervousness and rapid heart. Five days before 


admission she suddenly began to have per- 
sistent nausea and vomiting which was present 
on admission. 



Chart iv. Rapid response with marked changes in the 

thyroid gland, diminution of thrills and bruits, coinci- 
dent with drop in metabolism. 

Physical examination was essentiallj’' the 
same as on the first admission except that all 
the manifestations of hyperthj^roidism were 
more marked. The temperature was 37.4°c., 
the pulse 120 to 130, and the blood pressure 
160/0. She was extremely talkative, restless 
and nertmus and her whole appearance gave 
the impression that she was bordering on 
delirium. There was still some question as to the 
coexistence of a partial intestinal obstruction. 

She was immediately given i.o gm. of 
sodium iodide intravenously and as on the 
first admission, there was, as expressed by the 
Interne’s note, “an almost immediate response.” 
All nausea and vomiting stopped. The patient 
became and remained much quieter, in fact 
quite calm. Twent3'’-four hours after the iodin 
her condition was such that a perfectlj" satls- 
factor}' metabolic determination was done, a 
procedure wliich was impossible at the time 
of admission. The rate was plus 39 per cent. 
I believe this is considerabh’' below what it 
would have been at the time of admission had a 
determination then been possible. Intravenous 
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sodium iodide in amounts of i.o and 2.0 gms. sodium iodide was administered. Two days 
per day was continued (Chart ii). On July 27, later after an additional 2 gms. the rate 
three days after admission the metabolic rate was plus 10 per cent. One might question 
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Chart v. A to.vic nodular goiter showing a 58 per cent decrease in metabolism within four days following 3.0 gm. 
Nal intravenously. lodin orally for eight days failed to lower b.m.r. any further, showing completeness of iodin 
remission. 


was plus 10 per cent. The pulse varied from 
100 to 1 10. 

Subtotal thyroidectomjf was successfuilj'^ 
performed one week after admission and the 
patient had an entirely satisfactory recovery. 
The pathological report showed this to be a 
diffuse type of toxic goiter with marked hyper- 
plasia and Ijmiphocjrtic infiltration. 

Her subsequent course has been uneventful. 

This case is an excellent example of the 
extremely rapid, even dramatic response 
■which is occasionallj’^ seen following large 
amounts of sodium iodide given intrave- 
ously. It is unfortunate that it was impos- 
sible to secure a metabolic determination 
before iodin administration on either ad- 
mission, but in each instance the extremely 
poor condition of the patient, the hyper- 
activity and the vomiting made it impos- 
sible. The rate of plus 39 per cent on July 
25 was obtained 24 hours after i.o gm. of 


these determinations if it were not for 
concurrent startling clinical improvement. 
On the second admission the patient s 
mental condition was so confused that the 
history could be elicited only from rela- 
tives. Within twenty-four hours she was 
perfectly oriented and coherent. Further- 
more it seems reasonable to assume that 
the cessation of the nausea and vomiting 
following iodin administration was not a 
coincidence but was directlj' attributable 
to the iodin in as much as it occurred 
twice, each time wdthin twenty-four hours. 
Goetsch® comments on the particular 
efficacy of intravenous iodin in cases with 
gastrointestinal symptoms. Considering the 
fact that all those signs and sjTOptoms of 
hj'perthyroidism which improve under pro- 
longed administration of iodin by mouth, 
showed the same improvement in this case 
within twenty-four hours after intravenous 
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iodin, ^Ye feel that there is a significant 
cause and eftect relationship. Of course 
such cases as this are not frequently en- 
countered but we have observed others 
which are almost as dramatic. 

Changes in the physical characteristics 
of the thyroid gland associated with clinical 
improvement of the patient are exemplified 
by the following cases. 

Case D. M. (60863). The patient, a white 
female, married, aged twentj'-seven years was 
first admitted to the hospital on May 17, 1932, 
complaining of swelling of the neck, which had 
first appeared following an abscess of the right 
cheek four weeks before admission. A short 
time before the development of the abscess she 
had noticed some thyroid enlargement. A 
history of nervousness and irritability associ- 
ated with slight loss of weight in spite of an 
increase in appetite over a period of i to 2 
years was elicited on questioning. 

Physical examination showed a well devel- 
oped, well nourished young woman in con- 
siderable discomfort. The temperature was 
elevated to 37.5°c. and the pulse rate was 120. 
The eyes, ears, nose and throat were essentiallj' 
negative. There was a healing abscess on the 
right cheek. The teeth were in extremely poor 
condition. Below the right mandible there was 
a large mass of acutely inflamed, indurated, 
firm, tender glands which showed no evidence 
of fluctuation. The thyroid was visibly enlarged 
and on palpation was found to be nodular and 
moderately firm. The left lobe was the size of 
a moderate sized orange, the right lobe being 
only slightly smaller. There were no thrills or 
bruits heard over the gland. The lungs were 
clear throughout but the heart, wliile not 
enlarged and regular in rhj^tlmi, showed a soft 
systolic murmur at the apex which was not 
transmitted. The pulse was regular but rapid, 
rate 120. The blood pressure was 134 systolic 
with a diastolic of 68. Abdominal, pelvic and 
rectal examinations revealed no abnormalities. 
The extremities were negative and the reflexes 
were normal. 

Laboratory examinations of the blood, urine, 
and stools revealed no abnormalities. 

The involved bmipli glands gradually soft- 
ened and were incised twelve days after admis- 
sion. Following this the patient's temperature 
which had been elevated previously, became 
normal, but the pulse rate remained high 


varying between 90 to 100. In addition, there 
was a gradual but progressive loss of weight 
despite an excellent appetite and adequate food 



drop in b.m.R. with Lugol’s solution onilly. 

intake. On June 6, three weeks after admission, 
the patient’s metabolic rate \yas plus 31 per 
cent and on June 8 plus 27 per cent. She was 
placed on a high caloric diet, (3500-4000 
calories; weight 56 Kgms.) and during the 
next two weeks gained 2.6 Kgms. It was felt 
that the increased thyroid activity might well 
be due to a thyroiditis, secondary to chronic 
and acute infections and that conservative 
treatment consisting of prolonged rest in bed, 
sedatives and continued high caloric diet 
should be tried. She was sent home on this 
regime on June 24. 

The patient was readmitted to the hospital 
on August 2, approximately six weeks after 
discharge. While at home she had remained 
constantlj'" in bed. Nervousness had increased 
and dyspnea, palpitation and excessive perspi- 
ration had become prominent sj^mptoms. She 
had lost 2 Kgms. in weight. 

Phj'sical examination showed essentially the 
same findings as on the previous admission. 
The pulse rate was 104 and blood pressure 
140/80. In addition there were loud bruits over 
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both superior poles of the thyroid gland which plaining of nervousness. The present illness 
had not been present during the previous started four to five years before admission 
admission. The basal metabolic rate the day with increasing nervousness, prominence of 



after admission was plus 43 per cent. 

On August 5 the patient was given 0.5 gms. 
of sodium iodide at 8 a . m . and 2.0 gms. at 
8 p.M. (Chart iii). No further iodin was given. 
There was marked clinical improvement in 
forty-eight hours. On August 8 a note appears 
“The patient appears much calmer, pulse 
somewhat slower (80-90). The thjToid seems 
smaller, the bruit much softer and less e.xten- 
sive.” On the same daj'^ the metabolic rate was 
plus 13 per cent. 

On August 1 1 , six days after admission, 
without an3^ further iodin other than the 2.5 
gms. on August 5, a subtotal thjToidectomj^ 
was performed successfully. The patient had 
an uneventful recovery and was discharged 
from the hospital August 22. The pathological 
report showed this to be a nodular tj'^pe of to.xic 
goiter. 

Case D. W. (24181). The patient a white 
single female aged twentj^-seven jmars, was 
admitted to the hospital Maj- 2, 1933, com- 


the ej'es for i to 2 j'ears, and marked Increase 
in appetite for six months. In addition she 
complained of some palpitation, tremor of the 
hands, intolerance to heat, but ver}' little weight 
loss. Her past historj" was essentiallj”^ negative. 

Examination disclosed a fairty well nourished 
3'oung woman who was e.xtremelj' nervous and 
restless and continualN moving about the bed. 
There were tj’pical lesions of psoriasis over the 
arms, legs, and trunk. The ej’^es showed a 
marked exophthalmos and lid lag. The ears, 
nose and throat were essentiallj" negative. 
The enlargement of the th3Toid in^■ol^"ed both 
lobes and the isthmus. The gland was firm 
and somewhat nodular, with an easih' palpable 
thrill and a ver3’^ loud bruit over both superior 
poles. The lungs were clear on percussion and 
auscultation. The heart was slight^’’ enlarged 
with a moderatel3'- loud S3'stolic murmur which 
was transmitted to the axilla and was audible 
over the whole precordium. The pulse was 
regular in force and rh3'thm with a rate of 100 
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and a pressure of 130 systolic and 45 diastolic. 
Abdominal, pelvic and rectal examinations were 
negative. 

Laboratory examination showed the blood, 
urine and stool to be negative. An .v-ray of the 
chest was negative except for confirmatory 
evidence of cardiac enlargement. On May 8 the 
basal metabolic rate was plus 45 per cent. 

On the same day as the metabolic determi- 
nation the patient was given i.o gm. of sodium 
iodide intravenously and 1.6 gms. the following 
day. Two days after beginning iodin a note 
by a senior member of the medical staff reads 
“The intensity of the bruit over the thyroid 
has diminished markedly in comparison with 
what it was before getting iodin.” On May 11, 
the metabolic rate was plus 29 per cent (Chart 
iv). On May 12 the patient was much quieter 
and less nervous. The thrill and bruit were 
almost absent and the pulse rate ^•aried between 
80 and 90. 

A subtotal thyroidectomy was performed on 
May 15 and the patient was discharged from 
the hospital on May 25 after an uneventful 
recoA-ery. The pathologic report showed this 
to be a nodular type of toxic goiter. 

Both these cases while not so dramatic 
as the first case, again demonstrate the 
rapidity with which clinical improvement 
often occurs. In addition they emphasize 
the point noted that there is often an 
equally striking and rapid change in the 
physical characteristics of the thyroid 
gland itself. The indisputable diminution 
in the intensity of the thrills and bruits, 
confirmed by several observers, occurred in 
48-72 hours. And as has been noted 
previously, an accompanying drop in 
metabolic rate serves as corroboration of 
the clinical observations. 

The question naturally arises as to the 
completeness of the iodin remission in 
these cases. As is true with the oral 
administration, the degree of improvement 
and the time required for the same varies. 
In some cases the response is more gradual 
and a metabolic determination at the end 
of forty-eight to seventy-two hours will not 
represent the lowest level to which it will 
go. However, in many cases the remission 
is complete in this length of time using 


3.0 gms. of sodium iodide, and further oral 
administration of Lugol’s results in no 
additional improvement. In Case 65078 
shown in Chart v, Lugol’s solution o^'er a 
period of one week produced no further 
lowering of the metabolic rate. On the 
other hand, Case 67589 (Chart vi) did 
show a further decrease upon subsequent 
oral administration of iodine. It should be 
noted, however, that in this case onl}- 
1 .5 gms. of sodium iodin was given intrave- 
nously, which is one-half the usual dose, 
and we have noted rarely a complete 
response with this amount of iodin. In some 
cases it appeared that, after obtaining a 
satisfactor}' remission b}"^ the intravenous 
administration, subsequent oral adminis- 
tration failed to maintain the improvement 
and there was a return of symptoms and 
elevation of the metabolic rate. We were 
unwilling to jeopardize the patient in such 
instances and usually operated as soon as 
it appeared, as if an escape from the iodin 
effect was imminent, so we cannot say that 
the s3unptoms would continue to increase 
in severity. A possible explanation is that a 
certain amount of iodin is necessarj^ in each 
case for what might be termed “iodin 
saturation.” When such an amount has 
been absorbed or assimilated by the 
thjToid the response is complete and if 
operation is not performed an escape from 
the iodin effect ensues. In the case of the 
intravenous administration all this ma}- 
occur within a few days. 

The efficienc}'^ of the protective mecha- 
nism of the iodin as given in the short space 
of a few da^fs is indicated bj^ a few cases 
which were operated within a few daj's 
after iodin was given, as in Case 60863 
(Chart in) and Case 85699. The latter was 
operated six daj's after beginning iodin and, 
as can be seen from Chart i, the hj'per- 
thjwoidism in this case was rather severe. 
Both of these cases had no more postopera- 
tive reaction than is seen after the pro- 
longed oral administration of iodin. We 
have similarly' treated' other cases with 
satisfactor}'- results, but do not make it a 
regular practice. 
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We wish to emphasize the value of 
the intravenous administration of large 
amounts of sodium iodide in eases of 
thyroid crises. We liave encountered a 
number of cases in which a crisis appeared 
imminent. In such cases large amounts of 
iodin have been given immediately and in 
most instances within twelve to twenty- 
four hours symptoms liavc subsided to a 
point where a diagnosis of “storm” 
seemed absurd to those seeing the patient 
for the first time. Cases of fully developed 
“storm” in which the diagnosis was un- 
questionable have been very successfully 
treated in this manner. In our earlier eases 
we questioned the value of this treatment, 
but have come to feel that our failure in an 
occasional earlier case was due to insuffi- 
cient amounts of iodin. Enough eases of 
both these types have now been observed 
to convince us that the rapid and dramatic 
response is more than a coincidence. The 
following cases will serve as examples. 

Case G. Z. (62131). The patient, a white 
married female, aged forty-six years, was ad- 
mitted to the hospital June 20, 1932 complain- 
ing of a swelling of the neck, l lcr thyroid had 
first shown enlargement during childhood and 
had continued to gradually enlarge over a 
period of years. She dated Iicr present illness 
three weeks before admission when during 
the course of her housework she “suddenly felt 
very weak and toppled over.” There had been 
noted increasing ner\-ousncss, profuse perspi- 
ration, edema of the ankles and increasing 
fatigue. She admitted losing 15 pounds in 
weight in three weeks in spite of an increased 
appetite. Palpitation and dj'spnea were denied. 

The patient was a very much undernourished 
and extremely nerA'ous white woman of forty- 
six years who appeared to be more nearly 
six-ty-six years. The temperature was 37.5'’c., 
the pulse rate 120. There was marked atrophy 
of the subcutaneous tissue, the patient obvi- 
ously having lost considerable weight. There 
was no exophthalmos but there was a very defi- 
nite lid lag and the pupillary reactions were 
normal. The ears, nose and throat were essenti- 
ally negative. The thyroid was tremendously 
enlarged, soft and nodular. The right lobe was 
the size of a small grapefruit, the left lobe being 
only slightly smaller. The isthmus was also 
much enlarged. Loud bruits were audible over 


both superior poles. The lungs were clear to 
percussion and auscultation. Cardiac dulncss 
extended 10.5 cms. to the left in the fifth 
interspace, and there was a soft systolic 
murmur audible over the entire prccordium. 
The pulse was regular in force and rhythm with 
a rate of 120 and a prc,ssurc of 170 systolic 
and 70 diastolic. Abdominal, pelvic and rectal 
c.xaminations were essentially negative. There 
was a fine tremor of the extended fingers. 
There was slight edema of the ankles. Reflexes 
were normal. 

Laboratory examinations showed the blood 
count and urine to be negative. The Wasser- 
mann was 4 plus. An electrocardiogram the 
day after admission showed evidence of a 
damaged myocardium and auricular fibrillation. 
The latter developed during the evening of 
the day of admission. 

The da\’ following admission the patient 
was much more restless and nervous. She was 
also quite dyspncic and was found to be 
fibrillating. She was quickly digitalized and 
soon returned to a normal rhj^thm. Lugol’s 
solution, I c.c. three times per day, was started 
immediately on admission. A high coloric diet 
and large amounts of fluids were well taken. 
During the first sixteen days the patient was 
in the hospital, her condition remained essen- 
tially unchanged. Mcr metabolism on July 6 
was plus 51 per cent compared to 59 per cent 
on admission. Her condition subsequently 
became worse. The pulse became more rapid 
and the temperature rose daily to 38°c. She 
became mentally confused and at times failed 
to recognize her surroundings. Beginning July 6 
it became necessary to administer fluids sub- 


ciitaneouslj' and intravenously, 2000 to 3000 
c.c. normal saline and 10 per cent glucose being 
given each day. She still took food and sonie 
fluid bj' mouth and continued taking Lugol s. 
There were no gastrointestinal disturbances. 
On July 8 the patient was semicomatose, her 
condition having become suddenly and rapidly 
worse during the night. A note on that daj' by 
a member of the senior staff reads, “It is 
evident that she will not stand any tjTpe of 
operative procedure at present. She has not 
responded at all to iodin administration and m 
spite of energetic treatment, she has failed to 
respond.” The temperature rose sharph" to 
39.5°c. per rectum and the pulse to 120 after 


being digitalized. The same treatment crni" 
sisting of Lugol’s by mouth, large amounts of 
fluids intravenously and subcutaneously "HS 
continued but in addition sodium iodide was 
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given intravenously, beginning with 0.5 gms. 
on July 8, 0.6 gms. on July 9 and thereafter 
i.o gm. daily (Chart vii). It should be noted 
tliat the first two doses were comparativelj’- 
small and it was not until July ii, the fourth 
day of intravenous therapj' that the patient 
had received a total of 3.0 gms., the amount 
usually given in 48 hours. On July 10 two daj-s 
after beginning intravenous therapy the patient 
seemed slightly improved and more rational. 
On July II, clinicallj' she appeared much 
improved but her temperature rose sharply to 
40°c. and the pulse to 120. On this daj' she 
received her fourth intravenous injection of 
sodium iodide, making a total of 3.1 gms. On 
the following day the temperature and pulse 
began to drop. All observers noted much im- 
provement and the patient was more lucid. 
From this time on improvement continued, and 
except for an elevation of temperature to 40°c. 
on July 13, the trend of the temperature curve 
continued downward to reach normal on July 
15. During this period of Intravenous iodin 
administration it was noted that the thyroid 
became harder and smaller. 

The patient was operated July 19 because it 
appeared that she had shown maximum im- 
provement and there was some evidence that 
she was beginning to escape from the iodin 
effect. A subtotal thyroidectomy was done. 
The patient expired within twenty-four hours. 
Whether or not the operation might have been 
successfully performed by the “stage” method 
is conjectural. 

The diagnosis of thyroid storm is un- 
doubted in this case. It is interesting to 
note that it developed during the period of 
iodinization in a patient who had never 
before received iodin, and in spite of the 
most careful treatment. It is also quite 
evident to those who watched the progress 
of this case that the intravenous iodin was 
responsible for the rapid improvement 
noted. 

This case also exemplifies an occasional 
observation which we have made that in 
some cases an iodin response will be 
obtained following intravenous administra- 
tion when a rather prolonged course of 
Lugol’s by mouth has failed to produce a 
satisfactory remission. In this instance 
3 c.c. of Lugol’s per day over a period of 
seventeen days failed to give any improve- 
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ment, in fact, on the seventeenth day the 
patient presented the typical picture of 
“storm.” However, forty-eight hours after 
a total of 3.1 gms. of sodium iodide had 
been given intravenously the patient’s 
condition showed marked improvement, 
she was no longer comatose and her 
temperature had dropped from 40°c. to 
normal. The point naturally arises as to 
whether or not in giving Lugol’s there is 
adequate absorption from the gastro- 
intestinal tract in all cases. In the case just 
quoted there were no gastrointestinal dis- 
turbances to explain poor absorption and, 
in the light of experience and the work of 
Thompson and his co-workers,^ i c.c. of 
Lugol’s three times a da}* would seem to be 
more than sufficient iodin to produce a 
remission. 

C.-\SE S. P. (108673). The patient, a white 
married female fifty-one years of age entered 
the hospital November 4, 1935 complaining 
of weakness and vomiting of three weeks dura- 
tion. Her present illness began approximately 
six months before admission with loss of weight 
despite an increase in appetite, increasing 
nervousness and fatigue. She also noticed some 
palpitation and shortness of breath on exertion. 
Heat intolerance had also been an increasingly 
annoying symptom. Three weeks before ad- 
mission the patient began to vomit and this 
continued to the time of admission. She had 
retained practically no food and only small 
amounts of liquids. Two weeks before admission 
she developed a “sore throat” with hoarseness, 
so that she was able to speak only in a whisper. 
In the three weeks prior to admission the 
patient became e.\tremely weak and suffered 
from dyspnea and orthopnea. The past history 
was essentially negative except for the fact 
that she had had a small goiter of many 
years duration and since childhood had sup- 
posedly had a “leaky heart,” said to have been 
made worse by scarlet fever nine years before 
admission. 

Physical examination showed an emaciated, 
acutely ill patient who seemed to be wavering 
between hyperexcitability and coma, “one 
moment twisting excitedly and the ne.\t lying 
quiet as if moribund.” The skin of the face 
and neck was flushed and moist although the 
mucous membranes of the mouth were dry 
and acetone odor to the breath. Vomiting was 
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frequent. There was moderate cyanosis of the 
lips and nail beds. The patient could speak 
only in a whisper and with considerable effort. 
There was a suggestive lid lag. The nose and 
throat was negative. There was a moderately 
large soft nodular goiter with thrills and bruits 
over both superior poles. The lungs were clear. 
The heart was somewhat enlarged, regular 
e.xcept for frequent extrasystoles, with a 
systolic murmur audible over the whole pre- 
cordium. The apical rate was 150. The radial 
pulse rate was 130 with a pressure of 130 sys- 
tolic and 68 diastolic. Examination of the 
abdomen, pelvis and rectum was negative. 
There was a rather course tremor of the fingers 
and the reflexes were normal. 

Examination of the blood showed a red cell 
count of 5,2 1 0,000 with 14.3 gms. of hemoglobin. 
The white cells numbered 18,450 with a normal 
differential. Chemical analysis of the blood 
showed a COo combining power of 27 vol. per 
cent, chlorides 630 mgms. non-protein nitrogen 
56 mgms. The urine was clear yellow, acid, 
with a specific gravity of 1.015, albumin 1 plus, 
sugar negative, acetone and diacetic each 4 plus; 
microscopic examination showed numerous 
granular casts and 5-6 pus cells per high power 
field. 

A diagnosis of toxic nodular goiter with early 
storm was made and treatment started immedi- 
ately, the patient receiving 500 c.c. of 10 per 
cent glucose and 2 gms. of sodium iodide intra- 
venoush", followed by 2000 c.c. of 5 per cent 
glucose subcutaneousl3". Nine hours after 
admission her condition appeared worse. She 
became stuporous and semicomatose. At this 
time she was given i gm. of sodium iodide 
intravenouslj" and was placed in an oxj'gen tent. 
The blood pressure had dropped to 120/60. On 
the morning after admission she appeared much 
improved although she was still somewhat 
drowsjv Vomiting had stopped and she was 
taking some fluids bj*^ mouth. She was given 
1000 c.c. of 10 per cent glucose and i.o gm. of 
sodium iodide intravenousU' in the morning 
and in the evening. On the following morning, 
fortj'-eight hours after admission, she was much 
improved and was removed from the oxj'gen 
tent. The heart murmur was heard onlj’- faintlj-, 
and the extrasj'stoles had disappeared. She was 
given the same amount of glucose and sodium 
iodide as on the previous daj'. Oh November 7, 
tirree da^'s after admission a note in the history- 
states that the bruits over the superior poles 
were no longer heard, while on November 8, 


it is noted that “the state of storm has sub- 
sided, and the thynoid is smaller and firmer.” 
The pulse rate had dropped to 100 and there- 
after remained in the neighborhood of 90. 
The last intravenous iodin was given on Novem- 
ber 7 when 1 .0 gm. was given, making a total 
of 8 gms. in four day^s. On November ii, seven 
day'^s after admission the first metabolic deter- 
mination possible was done. It was plus 13.5 
per cent above normal, and the pulse rate varied 
from 78 to 88. On November 20, nine days 
later, during which time she received 30 TTl of 
Lugol’s per day% a partial thyroidectomy'^ was 
performed. On November 26 the remainder of 
the thynoid was removed. The patient had an 
entirely^ satisfactory- recovery-. 

All observers agreed that this patient 
was in “storm.” The amount of intrave- 
nous sodium iodide given in this case was 
the largest we have ever given, a total of 
8 gms. in four days. Within the first twelve 
hours after admission to the hospital she 
had received 3 gms. Improvement was 
noted twelve hours later. As in Case 
77004 the nausea and vomiting responded 
promptly. By- the third day-, after 5 gms. 
of iodin, the bruits over the gland had 
disappeared and on the fourth day she 
w-as out of the “storm.” Seven day-s after 
being admitted her basal metabolic rate 
was 13.5 per cent above normal. For a case 
of thy-roid “storm” to recover so com- 
pletely- in a period of seven day-s and show 
at the end of this time an elevation of 
metabolism of only- 13.5 per cent is unusual. 
We feel that the result is at least in part 
attributable to the almost heroic adminis- 
tration of iodin intravenously-. We have 
treated other cases of “storm” just as 
vigorously- except that iodin has been 
administered orally- and have never seen 
any- such rapid response, in fact in some of 
these cases we have not been able to com- 
bat the crisis successfully-. 

This case also shows what large aniounts 
of iodin can be given intravenously- without 
the patient experiencing any- unpleasant 
sy-mptoms. 

COMMENT 

Undoubtedly- the intravenous adminis- 
tration of iodin in hy-perthy-roidism has been 
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used extensi^^ely by many and of course we 
claim no priority. At the time we began our 
observations we were unfamiliar with any 
literature on the subject and consequently 
approached the problem without any pre- 
conceived ideas as to what the results might 
be. The work was well under way and we 
had noted the general trend of the results 
before encountering the obser^'ations of 
Goetsch.*^ In a general discussion of the 
problems of hyperthyroidism he devotes 
one paragraph to a brief account of his per- 
sonal experiences with intravenous iodin. 
No data are quoted but his experiences and 
impressions coincide with ours. He states 
that he has noted a rapid effect, efficacy in 
crises, an added response over and above 
the drop from oral iodin in overiodinized 
patients, and a further more complete 
response in patients in whom oral adminis- 
tration is only partially effective. He also 
noted it to be especially effective in pa- 
tients with gastrointestinal symptoms. 
Frick, in 1926, in the course of a discus- 
sion of iodin therapy in general briefly 
refers to the efficacy of iodin intravenously 
in hyperthjToidism. He states that i.o gm. 
of sodium iodide in 10 c.c. of water for each 
45.3 kilograms of body weight resulted in 
a 40 to 50 per cent drop in the metabolic 
rate. This observation was made on 
2 cases only. Graham® in 1927 stated: 
“I have gained the distinct impression 
that the greatest advantage occurs when 
the h3’pertrophic and hA-perpIastic thyroid 
is involuted to the colloid state b}"^ com- 
parativelj' large doses of iodin in a com- 
paratively- short period of time.” 

In reviewing the literature on the rela- 
tion between iodin and the thyroid gland, 
it is apparent that the results noted might 
have been anticipated on the basis of 
experimental work. In 1915 and 1916 
Marine and his associates®’ showed by"^ 
experiments in vitro and in vivo that 
the absorption of potassium iodide by”^ 
the hy^perplastic thyroid gland is almost 
instantaneous. In perfusion e.xperiments 
averaging one hour in duration, the per- 
fused thyToid regularly- showed a marked 
increase in iodin content, the increase often 


amounting to several hundred per cent. 
The same results were obtained when 
potassium iodide was injected intrave- 
nously’^ in dogs. Within five minutes after 
the intravenous injection of 50 mgms. of 
potassium iodide in the anesthetized dog a 
large increase in the amount of iodin per 
gram of thy’roid could be detected in 
biopsy' specimens. The striking feature of 
these latter experiments was that the major 
part of the iodin increase occurred within 
the first few minutes after the injection. 
Any' increase in iodin content in later 
specimens (r to 30 hours) was almost 
negligible. In some of the experiments in 
which the possibility’ of loss through the 
kidnevs was eliminated, it was demon- 
strated that the thyroid has a selective 
affinity’ for potassium iodide so injected, 
since careful analy’ses of the liver, spleen, 
thymus, and kidneys failed to show any’ 
detectable iodin. It was also noted that 
definite histologic changes, which are 
alway’S in^’olutionary, were apparent in 
twenty hours after injection although they 
were more marked in thirty’-six to forty’- 
eight hours, and that the more marked the 
hyperplasia, the greater was the ability of 
the thy’roid to absorb iodin. 

Marine and RogofT” also showed that 
there was a definite difference in the 
pharmacologic action of controls and 
iodinized glands in relationship to their 
effect on tadpole metamorphasis. The 
altered effect in the case of the iodinized 
gland manifested itself as early’ as eight 
hours after the intravenous injection of the 
solution, but was more marked after 
twenty’ hours. “This seems to indicate that 
the morphologic changes are closely’ related, 
in time, to and dependent upon the 
elaboration of the iodin containing hor- 
mone, and that the generally’ held view that 
involutionary’ changes in the gland are the 
result of a decrease in function of the 
thy’roid cells and a storage and increase of 
the pharmacologically’ active principle — 
the iodin containing hormone — in the 
gland is essentially’ correct.” In other words 
the absorption of iodin by’ the thy’roid 
gland is almost instantaneous, but assimi- 
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lation of absorbed iodin and elaboration of 
the hormone is relatively slow. Even so 
this occurs in the course of a few hours. 

VanDyke has shown experimentally the 
selective action of the hyperplastic thyroid 
of the dog in relation to the absorption of 
various iodin compounds.'- Of several iodin 
compounds injected intravenously he found 
that iodin in the form of inorganic iodide 
was most readily and complete!}' absorbed 
by the gland. We have therefore been 
giving our patients the most usable form 
of iodin as far as absorption by the gland 
is concerned. 

We have not as yet any observations on 
this form of treatment using smaller 
amounts of iodin. The amount of sodium 
iodide which we gave our patients was 
selected rather arbitrarily but with full 
realization that it was far in excess of the 
accepted requirements of the thyroid gland. 
The amounts used are excessive when one 
considers the observations of Thompson 
and his coworkers' who found that i TH 
daily of compound solution of iodin orally 
was sufficient to produce a remission. The 
fact that by far the larger portion of the 
iodin in 30 minims of Lugol’s administered 
daily is excreted in the urine in cases of 
exophthalmic goitre'® indicates that such 
an amount is in excess of that which is 
absorbed and assimilated by the hyper- 
plastic thyroid and therefore in excess of 
the amount necessary to control toxicity. 
Whether or not iodin other than that 
bound by the thyroid gland exerts any 
influence on excessive metabolism is not 
as 3fet known. It is barel}^ possible as 
suggested by Cattell'® that with larger 
doses “more iodin may be taken in the 
gland temporarily with some benefit.” An 
occasional observation in which smaller 
amounts of sodium iodide were injected 
without the satisfactory results noted, 
suggests that there is some value in the 
larger doses. Further work using smaller 
amounts of iodin is being undertaken to 
clarify this point. 

One point should be emphasized, namely 
that we are not advocating the intravenous 
administration of iodin to be followed 


immediately b}’’ operation as a routine 
procedure. While in many cases it is 
possible by this treatment to secure a 
complete remission within three days and 
operate immediatel}'^ with complete safet}^ 
such a procedure should be limited to cases 
of low toxicity of short duration, and to 
those without coexisting cardiac disease. 
Practically all of our cases have received 
iodin orall}’’ over varying periods of time 
following the intravenous injections. 

SUMM.ARY 

Observations on the effect of the intra- 
venous administration of large amounts 
of sodium iodide in cases of hj-perthyroid- 
ism are recorded. In a group of 20 cases 
reported in detail an average of 2.98 gnis. 
of sodium iodide was given in fort3’’-eight 
hours. There was a decrease in the meta- 
bolic rate averaging 54.5 per cent of the 
pre-iodin level in 3.3 days. Clinical improve- 
ment consistent with this drop in metab- 
olism was noted. The iodin remission 
secured in this way is the same as that 
observed when iodin is administered orally 
over a longer period of time. The efficacy of 
this form of treatment in cases of storm 
and those with gastrointestinal s3'mptoms 
is discussed. 
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T he operative treatment for gastric or 
duodenal pathology presents manj- 
perplexing problems and gastro- 
enterostomy is often done as the least 
radical and most successful manner of 
alleviating othertvise chronic and trouble- 
some pathology. This procedure, however, 
meets with so high a proportion of failures 
even in skilled hands, that it is well to 
investigate those factors which individu- 
ally or collectively defeat the purpose of 
the operation. 

Failure to efl'ect a cure or obtain relief 
after gastroenterostomy is due to various 
causes, some of which are within the power 
of the surgeon to cope. It is possible to 
define four main classifications : mechanical, 
chemical, infectious and neurogenic. 

I. Mechanical These consist mainly of 
errors in surgical technique and judgment 
amenable to correction. Among these may 
be listed those factors directlj’ involving the 
anastomotic site, such as, improper selec- 
tion of a site on the anterior or posterior 
stomach wall; the direction of the stoma; 
the choice of a proper region so as not to 
utilize too long or too short a proximal loop; 
kinking of the loop of the jejunum by 
adhesions or other factors; rotation of the 
jejunum on its long axis; creation of too 
small or too large a stoma ; placement of the 
stoma not near enough to the greater curva- 
ture. Failure may also occur when the rent 
in the transverse mesocolon is not sutured 
to the stomach wall at a proper distance 
from the anastomosis; when the opening 
in the mesocolon is too small or too close 
to the transverse colon; and when the 
margins of the rent in the mesocolon are 


not inverted. Postoperative adhesions to 
the raw areas created bj'^ trauma or infec- 
tion are responsible for a large percentage 
of untoward results. Less frequentl}’^ factors 
not directly involving the anastomotic site 
may have a bearing on the ultimate out- 
come, such as, herniation of the jejunum 
through the mesocolic opening; mesenteric 
compression of the duodenum; a prolapsed 
or abnormally long duodenum, and gastro- 
ptosis, whicli ma}'^ cause an axial rotation 
about the anastomosis. In passing it is 
worth noting that errors in the technique 
of operation are not too infrequently a 
source of future embarrassment, viz: the 
error of using non-absorbable suture mate- 
rial, which may interfere with proper heal- 
ing; improper application of clamps to the 
stomach and jejunum, favoring develop- 
ment of marginal ulcers; inadequate ap- 
proximation of the corresponding layers of 
stomach and jejunum; trauma introduced 
locally by careless handling; strangulation 
of tissue by unduly tight or leakage due to 
loose suturing. 

2. Chemical A most frequent source of 
failure is the development of a marginal 
ulcer at the anastomotic site. While this 
may often be ascribed to gastric hj'^per- 
acidity, other mentioned factors may act 
as contributory causes for the formation of 
a “locus minoris reslstantiae,” which may 
act as a nidus for future ulcer formation. It 
has been agreed by different observers that 
when the jejunum or ileum is exposed to 
the highly acid gastric contents the mucosa 
of this part of the intestine is less resistant 
than that of the duodenum, which is nor- 
mally protected by alkaline secretions. 
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Mann and Bollmann have proved that 
when experimental anastomosis is estab- 
lished between the stomach and small 
intestine, the further away the loop of the 
small gut selected is from the duodeno- 
jejunal angle, the more apt is ulceration of 
the intestine to follow. Thej^ have further 
shown that ulcers thus formed are resistant 
to healing but will close after the gastric 
juice is shunted from the ulcerated area. 
Finally, the relationship between gastric 
hyperacidity and ulcer formation is onlj' 
too well known by clinicians to be more 
than mentioned. 

3. Injections. One cannot stress too 
strongly the elimination of foci of infection 
preoperatlvely, such as, infected teeth, 
tonsils and sinuses, as they may not only 
interfere with healing of the original ulcer 
but may also predispose to the formation 
of a marginal ulcer. Preoperative gastric 
preparation by lavage, so as to insure as 
clean and as empty a stomach as possible, 
will help eliminate infections due to purelj' 
local causes. Proper aseptic technique at 
the time of operation and hemostasis of 
gastric and jejunal vessels are of paramount 
importance in preventing postoperative 
hematomata at the anastomotic site, with 
infection and subsequent marginal ulcer 
formation. Edema about the anastomotic 
site secondary to infection at that area is 
often overlooked as a cause of interference 
with function of the gastroenterostomy 
stoma. 

4. Neurogenic. In 1841, Carl Rokitan- 
sky described several types of ulcerative 
processes, occurring in both children and 
adults, which he attributed to “a diseased 
innervation of the stomach, owing to a 
morbid condition of the vagus.” Since that 
time, the conception of the interrelation- 
ship between peptic ulcer and disordered 
vagal stimulation has gained ground in so 
manj^ quarters as to make observers feel 
that this factor perhaps may be responsible 
for the formation of a large percentage of 
ulcers. It has been demonstrated in labora- 
tory animals that erosions can be produced 
by sectioning or stimulating either or both 


vagi, above or below the dlaphram and also 
that stimulation or division of the splanch- 
nic nerves or coelias plexus, which give rise 
to the sympathetic nerve supply of the 
stomach, causes a similar effect. Whether 
overaction of the vagus or underfunction of 
the sympathetic nerve supply is the moti- 
vating factor is still a moot point; but 
suffice it to say that some disturbance of 
the neurogenic gastric mechanism is evi- 
dently at work in impairing gastric func- 
tion. The clinical application of this 
hypothesis has been admirably summed up 
in the following statement of Cushing’sd 

It may easily be that high strung persons 
who incline to the form of nervous insta- 
bility classified as parasj'mpathetic (vagotonie) 
through emotion or repressed emotion, inci- 
dental to continued worrj’-, anxiety and heavy 
responsibility, combined with other factors, 
such as: irregular meals and excessive use of 
tobacco, are particularly prone to have chronic 
digestive disturbances with hyperacidity often 
leading to ulcer, effects wholly comparable to 
those acutely produced bj' irritative lesions 
experimentally made anj'^where in the course 
of the para-sympathetic system from the 
tuberal center to its vagal terminals. 

It is only a step further to assume that the 
persistence of this neurogenic factor maj’^ 
readily defeat any attempt at surgical 
palliation. Indeed, some operators have 
severed the vagus as it lies on the gastric wall 
at the cardia to overcome this influence, 
with varying success. 

One must emphasize that while anj^ or 
several of these factors may act as causes 
for failure, it is the coexistence of these 
causal elements that must be considered in 
the study of each individual case. 

It may be seen from this summar}^ that 
the operation of gastroenterostoni}’ for 
gastroduodenal ulcer disease ma}" fail its 
purpose for either of two reasons: (i) that 
the factors which were in operation prior 
to the enterostomj' have continued despite 
the surgical procedure; and (2) that new 
factors both avoidable and inavoidable 
have been introduced b}'^ the procedure. 
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A rather unusual avoidable cause of 
failure, not as yet mentioned, is the unin- 
tentional performance of the startling pro- 
cedure of gastroileostoniy through error. 
Although the literature to date reveals only 
13 reported cases, to which we would like 
to add 3, we feel that there are possibly 
many more cases which remain unmen- 
tioned, because: (i) patients may remain 
a symptomatic for various periods of time; 
(2) the reluctance of surgeons to report this 
phenomenon, either as an operative or 
postmortem finding; and (3) non-recogni- 
tion of the syndrome either clinically or 
radiographically. 

The first report of such a condition was 
made by Martin and Carroll-' in 1915, the 
case of a negress, aged twenty-six years. 
She had been operated two years previously 
for ulcer symptoms, a gastroenterostomy 
apparently being performed. A second 
operation revealed a gastroileostoniy about 
twenty inches from the ileocecal I'alve, and 
a third operation for disconnection of the 
anastomosis was followed by an uneventful 
recovery. The curious feature of this case 
was that in the interval between the first 
and second operations the patient’s nutri- 
tion had been fairly well maintained, show- 
ing that the pylorus had remained patent 
and that the small intestines had continued 
their physiological function in spite of 
the partial sidetracking. Mercur^ in 1917 
reported the case of a female aged thirty- 
eight years, who originally had a gastroen- 
terostomy performed in 1913; exploration 
in 1916 revealed an anatomosis between 
the stomach and ileum for a distance of six 
inches. Restoration of normal continuity 
efl'ected a complete cessation of symptoms. 
The authors also cite a case operated on by 
Judd at the Mayo Clinic in 1912 of a male 
who had had a gastroenterostomy one and 
a half years ago, and in whom an anasto- 
mosis between the stomach and ileum 
within five inches of the ileocecal valve was 
found. The patient eventually died of 
acidosis. Klein'* in 1926, briefly mentioned 
the accidental finding of a gastroileostoniy 
in an individual operated by Berg, who 
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was the first to note the presence of 
an ileac ulcer opposite the stoma. 

The most comprehensive contribution to 
this subject was made bv Rivers and 
Wilbur= in 1932. They reported a series of 
9 cases of gastroileostoniy, all proved either 
roentgenologically or by operation. Ex- 
ploration and disconnection, with or with- 
out further treatment of the original ulcer, 
was performed in all but one case. It is 
interesting to note that a gastroileac ulcer 
was demonstrated in only 2 of these cases, 
and gastroileitis in a third. 

To summarize, 13 cases of accidental 
gastroileostoniy have been reported in the 
literature to date, with the coincidental 
findings of gastroileac ulcer in 3, and a 
gastroileitis in one. 

The rather infrequent occurrence of an 
ulcer at the anastomotic site is of interest 
in the light of the work done by Mann and 
his co-workers"”® on the experimental pro- 
duction of ulcer in animals. His procedure 
first consisted in severing the pidorus and 
closing ofi'the duodenal end. The first part 
of the jejunum was then sectioned and the 
distal of the two ends anastomosed end-to- 
end to the pylorus, the proximal end being 
anastomosed side-to-side to the terminal 
portion of the ileum. In this way, all 
duodenal secretions were drained from the 
pylorus and the jejunum received un- 
neutralized gastric contents. He found that 
in every case thus treated, an ulcer formed 
between ten days and three months, just 
distal tothesuture line, lateraland posterior 
to the long axis of the intestine, that this 
ulcer was grossly and microscopically similar 
to human ulcer and underwent similar com- 
plications; and that the ulceration healed 
only if the anastomosis was unhooked and 
the mucosa thus protected from gastric 
contents, or if the duodenal secretions were 
drained back over the ulcer. He concludes 
that hyperacidit}^ and lack of neutraliza- 
tion by duodenal secretions are probably 
the greatest factors in ulcer production and 
that as fast as regeneration of mucosa 
occurs, it is destroyed by the acidity of the 
gastric contents. 
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The clinical symptomatology of gastro- 
ileostomy is usually sufficiently typical to 
establish a diagnosis soon after a surgical 
procedure for ulcer symptoms. In practi- 
cally all cases diarrhoea sets in almost 
immediatelj’’ after operation; is lienteric in 
character and is unaccompanied by blood, 
mucous or pus. The stools are most frequent 
after meals and may vary in size and num- 
ber. Loss of weight is more or less variable, 
depending, as has been mentioned, on the 
patenc}' of the p3dorus and the ability of 
the sidetracked small intestine thus to 
maintain nutrition. However, in practicallj”^ 
every case nutrition is at least moderatelj^ 
impaired. While gastroileostom}'' per se 
may not be productive of abdominal pain, 
the onset of the gastroileac ulcer is alwa3's 
accompanied b}"^ some degree of discomfort. 
It is differentiated from the original ulcer 
pains, which ma3’^ persist after the opera- 
tion, by the change of s3m-iptoms either in 
severit3' or location, migration to the lower 
abdomen being most frequent. Nausea and 
vomiting are present in most cases, usuall3'- 
becoming more pronounced than that 
previousl}' present or aggravated at a short 
time following operation. The presence of 
lower intestinal contents in the vomitus is, 
of course, diagnostic. 

The determination of gastric acidit3' is 
usually valueless, as most cases show either 
normal or reduced figures. Radiograph3y in 
conjunction with fluoroscopy, is t3^pical and 
ma\- establish a diagnosis in doubtful cases; 
the barium meal may be seen to pass into 
the enterostomy loop and by careful study 
may be traced through the ileum into the 
cecum and ascending colon. The impor- 
tance of detailed and painstaking stud3' 
cannot be too high!}- emphasized, sin£e 
the tract between the stomach and ileuin 
may frequently be obscured by other 
loops of gut similarly filled with barium. 
In one of our cases, we were fortunate in 
securing a roentgenograph clearh' demon- 
strating the passage of the opaque meal 
from the stomach into the ileum and 
cecum. 


In the following presentation of cases, 
these mentioned features of the syndrome 
can be traced throughout. 

CASE REPORTS 

Case i. The patient, AI. C., a male Italian 
American, aged twent3'-seven j'ears was first 
treated the author in Alarch, 1933. Prior to 
that, he had been originallj" obseiA'ed in an Out 
Patient Department in November, 1931, giving 
a historj^ of intermittent epigastric pain after 
meals for the past twelve j'ears, becoming more 
severe Iatelj% relieved bj’’ alkalis and food and 
aggravated bj"- fried foods. Gastric analj’sis 
showed a free acidit3’ of 80 and a total of 90. 
As no relief was obtained bj"^ treatment with 
alkalis and diet, the patient was hospitalized 
in December, 1931. After a stay of one day, the 
patient signed his release and returned to the 
clinic, but continued to complain of increas- 
inglj’' severe sj'mptoms. A gastrointestinal series 
done in Januarj’', 1932, showed an irregularitj’of 
the duodenal bulb. The patient was readmitted 
at the end of Januar3% 1932, with the storj- 
that since his previous admission the attacks 
of epigastric and right upper quadrant pain had 
become almost constant and knife-like. Gas- 
tric anaR'sis at this time showed a free aciditj’ 
varjdng between 30 and 70 and a total from 
45 to 90. In Februar3% 1932, a gastroenteros- 
tom3' was performed at which time the surgeon 
reported two prep3'loric ulcers surrounded b3' a 
hard indurated area on the anterior stomach 
wall. Ope^ati^'e reco^'er3'■ was without misliap, 
and the patient was discharged with a disap- 
pearance of his former complaints. Several 
months after leaving the hospital the man 
began to experience attacks of pain in -the right 
h3"pochrondiac region and right iliac fossa, 
coming on twice daiRs throbbing in character 
and lasting about twent3'’ minutes. This was 
followed b3' cramp-like epigastric pains, lasting 
about one-half hour, not accompanied by 
nausea or vomiting. Another gastric analysis 
showed a free and total acidit3' of 35, 3 "^ 
trace of blood. A gastrointestinal series showM 
a persistent irregularit3' of the duodenal bulb. 
It is important to note here that an apparent 
reduplication of the hepatic flexure was also 
reported. In light of the later findings, this was 
probabh- the loop of ileum between the stomach 
and colon. The patient was admitted to the 
Cumberland Hospital in March, 1033, on 
gastrointestinal surgical service of the author 
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complaining of pain in the epigastrium. Stool, 
urine and blood e.\aminations were negative. 
At operation, a week later, a gastroileostomy 
was found between the posterior stomach wall 
and terminal ileum, five inches from the ileo- 
cecal valve. An indurated mass, the size of a 
hen’s egg was present at the anastomotic site, 
careful dissection of which revealed a gastro- 
ileac ulcer. The stoma was markedly narrowed 
by this ulceration, edema and scarring. The 
enterostomj’^ was undone, ulcerated margins of 
ileum and stomach excised and normal con- 
tinuity of stomach and ileum was reestablished 
by plastie procedures. Because the ulcer 
originally present had apparently healed and 
in view of the patient’s poor preoperative con- 
dition, no further surgery was undertaken. 
Recovery was uneventful and the patient was 
discharged in April, 1933, fourteen days 
postoperatively, with no complaints. He was 
sj'mptom free for six months and then began 
to have epigastric distress after meals, belch- 
ing, occasional vomiting and loss of weight, 
necessitating admission to Beth-El Hospital 
in May, 1934, for a second time under the 
author’s care. Operation at this time showed 
satisfactory healing of the scars of the stomach 
and -ileum with no stenosis of the latter. An 
extensive ulcer involving the first and second 
parts of the duodenum was present, the sur- 
rounding edema extending to the region of the 
common duct and head of the pancreas. A pos- 
terior gastroenterostomy was performed, it being 
deemed inad^usable to resect the stomach and 
duodenum because of the location of the ulcer. 
Recover}’’ was uneventful and the patient 
was discharged in two weeks. Since then he has 
gained weight and has experienced none of his 
former symptoms. He is on an unlimited diet 
and is able to work continuously. When seen in 
September, 1935, he had no reoccurrence of 
sjmiptoms. 

Case ii. A male, C. B., aged twenty-six 
years, Irish-American, when seen in 1934 re- 
vealed the following past history, obtained from 
the institution where he was first observed and 
treated. In 1929 he began to complain of inter- 
mittent post-prandial abdominal pain, relieved 
by vomiting and food ingestion. He first applied 
for treatment at the Out Patient Department 
in 1932. Gastrie analysis at that time showed a 
free acidity of 50 and a total of 75. A gastro- 
intestinal series revealed a small annular 
narrowing at the pylorus, probably due to 


ulcer, and intestinal hypermotility. After 
inefi'ectual ambulatory treatment with alkalis, 
belladonna and bland diet, the patient was 



Fig. I. u. Ulcer, g.i. Gastroileostomy. d.i.l. Distal 
ileal loop, i.e.j. Ileocecal junction, p.i.l. Distended 
proximal ileac loop. c. Cecum. 


hospitalized in February, 1932. Operation in 
March confirmed the presence of a scarred 
indurated area near the pylorus and a posterior 
gastroenterostom}’’ was apparently performed. 
Recovery was marked by upper abdominal 
pain, radiating to the thorax. He was treated 
for a pneumonic infection, which was not 
verified by an .v-ray film. The patient was 
finally discharged with complete cessation of 
his former sj’mptoms. The patient remained in 
fair health for the next nine months, until 
November, 1932, ^yhen he noticed a recurrence 
of upper abdominal pain, relieved by food, and 
daily vomiting. An .v-ray series taken in April, 
1933, revealed an irregular duodenal bulb sur- 
rounded by adhesions and twent3'^-four hour 
filling of the cecum and the lower colon. The 
course of the anastomosis previously performed 
was apparently not visualized. 

Due to persistence of these symptoms, the 
patient was readmitted at that time, with 
physical findings of epigastric and McBurney 
tenderness, and an impression of marginal ulcer. 
Gastric analysis showed a free acidity of 1 0 and 
a total of 20. Stools showed the presence of 
blood in two specimens. Blood count and 
chemistry were essentially normal. The Wasser- 
mann was negative. The patient was placed on 
symptomatic treatment for the next two weeks. 



268 American Journal of SurRcry Kogut & Stcin — Gastroilcostomy 


August, 1936 


but continued to complain of para-umbilical 
distress and vomiting to a somewhat lesser 
degree. He was eventually discharged with a 



Fig. 2. G.i. Gastroilcostomy. d.i.l. Distal ileac loop. 

I.C.J. Ileocecal junction, p.i.l. Distended proximal 

ileac loop. c. Cecum. 

moderate subsidence of his previous complaints 
and a diagnosis of recurrent peptic and mar- 
ginal ulcer. 

The man continued to complain at intervals 
of severe right upper and lower and left upper 
quadrant pain after meals, and dull constant 
distress to the right of the umbilicus and across 
the hypogastric region. Vomiting was partially 
controlled by a selected diet. At this time he 
came under our observation and was admitted 
to the Beth-El Hospital in May, 1934 with 
physical findings of upper abdominal spasticity 
and tenderness in the right upper and both 
lower quadrants. His weight at that time was 
98 pounds. His blood study showed a moderate 
secondary anemia. Examination of the urine 
was negative. The feces showed no undigested 
food, which is important in view of the opera- 
tive findings. The patient also claimed to have 
lost a moderate amount of weight. In view of 
the x-ray findings (Fig. i) and clinical symp- 
toms a preoperative diagnosis of gastroileos- 
tomy was made. Operation a week following 


admission revealed that a gastroileostomj’^ was 
present about eight inches proximal to the 
ileocecal valve. The stoma was narrowed to 
admit only one finger, with a moderate degree 
of induration, but no ulceration. The scar of an 
ulcer was found on the anterior portion of the 
duodenum. The appendix was chronically 
inflamed. Extensive adhesions Involving the 
omentum, colon and small intestine were 
separated, the anastomosis was divided and the 
ileum was repaired to widen the lumen. A 
subtotal gastrectomy, Polya-Hoffmeister, was 
performed. The appendix was involved in 
extensive adhesions and was removed. Recovery 
was uneventful, the patient being discharged 
fourteen da\'s after operation. Since then the 
patient’s weight has increased to 135 pounds 
on an unlimited diet and he has been free of all 
gastrointestinal complaints. He has been able 
to return to work as a seaman, and when last 
seen in September, 1935, had no complaints. 

Case hi. This was the case of a male, aged 
sixty-three years, the autopsj' of which recently 
came to our attention as he was not treated bj’- 
the authors. For the past six months, this 
individual had complained of a sense of epi- 
gastric fullness, waterj' regurgation from the 
stomach and marked loss of weight. X-ray 
pictures taken a week before admission showed 
a gastric malignancy at the pylorus. On admis- 
sion a hard, irregular, non-movable mass was 
felt in the epigastrum. Operation confirmed the 
presence of neoplasm of the stomach and a 
partial gastrectomy was done. The patient s 
death several days later was attributed to 
cardiac and circulatory collapse. Autopsy re- 
vealed a gastroenterostomy, the stump of the 
stomach being anastomosed to the ileum about 
eight inches from the ileocecal valve. The 
accompanying photograph illustrates this con- 
dition (Fig. 2). 

From the foregoing case histories it maj" 
be gathered that the syndrome of gastro- 
ileostomy can be readil}' suspected. The 
persistence of abdominal S3’^mptoms, usu- 
ally somewhat altered in character and 
location; the alteration of the type of 
stools; the marked or moderate impairment 
of nutrition and the reappearance of 
nausea, vomiting or both, are all evidence 
of an error in surgical procedure. How- 
ever, onlj'^ roentgenological demonstration 
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of the faulty anastomosis can definitely 
establish a diagnosis of gastroileostomy. 

Under the circumstances, it is obvious 
that whatever means the surgeon has at his 
disposal for avoiding this operative error 
should be utilized. 

As in any other surgical procedure on the 
gastrointestinal tract an absolute identifica- 
tion of the anatomy is essential. It is im- 
portant that the transverse mesocolon be 
brought into sight and its under surface 
identified along with the ligaments of 
Treitz and the duodenojejunal junction. 
This visualization excludes all methods of 
selection of the jejunal loop, which depend 
on the directional course of the dorsal 
mesentary which may be twisted in han- 
dling; the fixity of the selected loop, as 
demonstrated by the cases cited where the 
loop was close to the ileocecal junction; or 
methods which depend upon the selection 
of the small intestinal loop by the character 
of the vascular pattern in the mesentery. 
Visualization of the inferior surface of the 
transverse mesocolon not only aids in the 
identification of the proximal jejunum, but 
also is essential in the selection of a site for 
the opening in the mesocolon and for the 
mobilization of the proximal jejunum loop, 
as recommended by Lahcy, so as to avoid 
kinking or torsion of the anastomotic site 
in the performance of gastroenterostomy 
or resection. 

SUMMARY 

1. The causes of failure following gastro- 
enterostomy have been classified and 
analyzed under four headings: (a) mechani- 
cal, (b) chemical, (c) infectious and (d) 
neurogenic. A further division of these 
factors into those operating in spite of. 


and those because of, the procedure has 
been made. 

2. An unusual avoidable cause of failure 
is the unintentional performance of gastro- 
ileostomy through error with the resulting 
formation of a gastroileac ulcer. The 
clinical and radiographic recognitions of 
this syndrome have been stressed. The 
appearance of this entity in the literature 
to date has been traced. 

3. Two such cases of gastroileostomy 
have been described, one presenting a 
gastroileac ulcer, with recoverj’^ of both 
patients following operative correction. A 
third case which was found at autopsy 
has also been mentioned. 

4. Methods of avoiding this surgical 
mistake have been suggested in an en- 
deavor to eliminate similar failures. 
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ANALYSIS OF 100 CONSECUTIVE THYROIDECTOMIES 

Louis F. Light, m.d., p.a.c.s. 

RICHMOND HILL, N. Y. 


T he term goitre, meaning enlargement 
of the tliyroid, is used very loosely. 
The following lOO goitre patients are 
from Long Island and vicinity, known as 
part of that great watershed of the endemic 
goitre belt in the Western Hemisphere, but 
1 do not mean to convey the impression 
that the lack of iodine in this watershed 
area is entirely the causitive factor. I 
have always been mindful of the hereditary 
diathesis and autonomic imbalance which 
exists in these individuals as an associated 
factor in this disease. Hence, the result in 
this group of cases, if this is true, should 
correspond to other clinics in this geo- 
graphic area. This parallelism can be 
easily demonstrated. 

Thyroidectomy as the best treatment 
has been challenged by some; but in the 
last decade the challengers have become 
fewer and more have been convinced of the 
good results obtained by the partial surgi- 
cal removal of the thyroid gland. Here again 
I do not mean to convey the impression 
that surgery is the only form of treatment, 
in a selected small percentage roentgen ray 
and medical treatment are indicated. 

In this series of lOO consecutive thyroid- 
ectomies performed over a period of six 
years, I will endeavor to demonstrate 
accuratelj" the results by comparison of 
pre and postoperative condition of patients. 
Sixty of this series have been followed 
to date. The boundary line between the 
slightly toxic and non-toxic cases is fre- 
quently difficult and personal; confusion 
still exists in the differentiation between 
toxic adenoma and exophthalmic goitre 
and parallel to this the pathology of the 
gland is mixed and cyclic in nature. 

INDICATION FOR OPERATION 

I. All toxic patients young or old, 
before severe injurj’^ occurs to the heart 


and circulatory system, who must return 
to an early useful economic life. 

2. When goitre is unsightK' and regarded 
by the patient as a morbid symptom. 

3. All patients with organic damage as 
indicated by persistent hypertension, cardi- 
ac irregularity, alterations in function of 
the liver or in pigmentation of the skin. 

.p When the gland suggest malignant 
degeneration. 

5. Pressure symptoms. 

STATISTIC.XL AN.ALYSIS 

1 . Ninnber: Of loo cases, 6o have been 
followed to date, some as long as six years. 

2. Age: The youngest jiatient was four- 
teen years, the oldest sixty-nine years, 
giving an average of thirty-nine years. 
There were 29 cases under thirty-five 
years; 71 cases thirty-five years and 
over. 

This division at thirty-five years is quite 
important as was first demonstrated by 
Trousseau in his clinical lecture published 
by the Sydenham Society. In the younger 
group exophthalmus is more frequent; in 
the older group cardiac pathologj* with 
cardiac decompensation, auricular fibril- 
lation, frequently complicated by essential 
hypertension, diarrhea, pigmentation, are 
more noticeable and they respond much 
less to iodine medication. 

3. Sex: There were 4 males and 96 
females. 

4. Diagnosis, (a) Toxicity. 68 were 
unquestionably toxic, the remaining 32 
included questionably toxic goitre, carci- 
noma, Riedel’s struma, cysts, etc. 

(b) Associated Conditions. Auricular fi- 
brillation 3, myocarditis and valvular 
disease 14, hypertension 7. Not of thyroid 
origin; fibroid uterus, chronic bronchitis, 
duodenal ulcer, healed tuberculosis, ovarian 
C3^sts. 



Nr.w Sr.im.s You XXXUl, No. : 


Licht — Thyroidectomies 


American Journal of Surgery 


271 


5. Symptoms in order of frequency. 
The predominating or major symptoms: 
nervousness, palpitation, asthenia, tremor, 
loss of weight and exophthalmus. 

The minor symptoms: dyspnea, diar- 
rhea, sweating, dysphagia, dysphonia and 
pigmentation. 

(a) Nervousness was found to be present 
in 93 per cent of the eases and consisted 
of hysterical manifestations, sense of a 
driving power, unexplainable uneasiness; 
in 2 eases bordering on a maniacal state 
requiring careful super\usion and control. 

Improvement in this nervousness began 
in the first month postoperative. Symptom 
remains occasionally as a residual condi- 
tion after operation. In none was nervous- 
ness made worse by the operation, and 
improvement in about 80 per cent to 90 
per cent. 

(b) Palpitation present in 85 per cent, 
consisted of a pounding sensation in the 
cardiac region and along the great vessels 
of neck, aggravated by exertion or mental 
disturbance. Improvement in this symp- 
tom began in the first three months, 
vanishes in about So per cent to 90 per 
cent. Occasionally, however, residual palpi- 
tation in greatly diminished form may 
persist. 

(c) Asthenia present in 86 per cent of the 
eases, consisted of utter exhaustion, aggra- 
vated by any exertion, or by the ordinaiy 
requirements of life’s function. It is 
probably the most persistent and frequent 
residual symptom after operation. 

(d) Dyspnea present in 60 per cent to 70 
per cent before operation, improvement 
begins one to three months after operation 
but frequently is delayed, probably depend- 
ing on the recovery of normal heart function. 

(c) Tremor present in 57 per cent, most 
easily observed when hands are out- 
stretched and fingers separated, consists 
of fine or coarse types, usually disappears 
within three months. Sometimes remains 
as a residual symptom with but in greatly 
diminished severity. 

(f) Loss oj xveight occurred in 50 per 
cent of the cases prior to operation, with 


an average loss of 1 1 pounds. About 60 to 
70 per cent gained after operation, average 
gain being about 15 pounds. Excessive 
gain in weight, low basal metabolism, 
doughy dry skin, pufliness of face, espe- 
cially lower eyelids, loss of energy, menstrual 
disorders and signify hypothyroidism and 
was observed in 5 per cent following opera- 
tion. Small doses of thyroid rectified this 
condition and after some time hyper- 
trophy of the remaining gland was able to 
cany on body function usually without 
further medication. 

(g) Exophthahnus was present in 30 
cases or 34 per cent. 

The clinical observation of Trousseau 
made many years ago is well demon- 
strated. It is more frequent in the young 
group. 



Total 

Number 

ExO' 

Per Cent 

Age 

pliath- 

mus 

Exophatli- 

mus 

Below 35 ye.'irs 

3 S 

19 

50 

Above 35 venrs 

1 

62 

14 

36 


No measurements of the degree of 
cxophtholmus were made but in general 
although many of these cases presented 
this persistent residual symptom but to a 
lesser degree and being unilateral in 2 
patients, greatly disfiguring the patients, 
especially abnoxious in young women. 

(g) Dyspnea and dysphagia could not be 
accurately ascertained but were present 
with great frequency. 

(h) Diarrhea occurred in 3 cases, all in 
the group above thirty-five years. 

(i) Pigmentation occurred in a female 
patient, aged forty-nine years with auricu- 
lar fibrillation. 

6. Etiology. The etiology of goitre is 
not clearly understood and the primary 
cause probably does not reside in the 
thyroid gland; but we know that there 
is an increased activity of the gland 
structure manifested by increase in the 
number of the acini cells showing increase 
in mitochondria, staining deeply and paral- 
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lel to this process we have an increase in 
thjnoxin which is absorbed freely by the 
blood and lymph stream. On careful 
analysis the following were revealed as 
precipitating factors. 

Number 

Cases 


(a) Sex — epoch i 

(b) Ps3'chic insult, pregnancy and 

prolonged hard labors and associ- 
ated factors 3 

(c) Hereditj' 7 

(d) Focal infection, teeth, tonsils. ... 17 

(e) Unknown, which is the predomi- 
nating number 72 


7. Laboratory and Subjective Data, (a) 
Palpable viscera is of interest and is found 
more frequently in the older group. 

Cases 


Liver palpable 3 

Spleen alone 1 

Spleen and liver i 


It represents a sympathetic hyperfunction 
of the glandular organs and is an indication 
for operation. 

(b) Fever on Admission. There were 
8 cases with a maximum temperature of 
I02°F. which responded within a few days, 
usually was present in some of the cases 
falling in the group of doubtful surgical 
risks. 

(cj Blood pressure was elevated in 25 
patients; 14 of these were in the older group 
of which 50 per cent had a hy^pertensive 
type, primarily due to vascular disease and 
the other 50 per cent exhibited the hyper- 
tension found in thyrotoxicosis with a 
large pulse pressure. Of the ii younger 
patients representing 30 per cent of this 
group, the typical elevated blood pressure 
of thyrotoxicosis was found with the usual 
marked increase pulse pressure. 

(d) Basal Metabolism. The average rate 
on admission was 4-47 per cent, highest 
-i-io8, and the lowest was -i-4, with the 
average rate before operation 4-22, highest 
4-58 and lowest 4 - 3 - The average post- 
operative rate was -j-f. Some of the cases 
were quite refractory to treatment in at- 
tempting to lower the basal metabolism 
and incidently improving the general con- 


dition of the patient; striking exceptions 
exist, patients may^ have severe manifesta- 
tions of the disease with slight elevation of 
metabolism. The basal metabolism rate 
may'^ remain unchanged despite good prog- 
ress. Gain in weight, lower pulse rate and 
general well being of patient are quite 
important, and the patient must be con- 
sidered as a whole, to judge operabillty\ 

(e) Pulse rate will be better shown 
graphlcallyb suffice it to say^ that the rate 
fell progressively^ to normal in most cases. 
Follow-up results show decrease to normal 
in about 80 to 85 per cent of the cases. 

(f) Preoperative Heart Finding. 

1. Many^ thyuoid patients complain of 
severe palpitation and precardial pains 
but the heart is in good condition; this is 
due to the disequilibrium of the neuro- 
vegetatlve sy^stem. 

2. Cardiac form of Basedow’s disease 
or cardiothyrosis with cardiac dilata- 
tion, auricular fibrillation and circulatory 
insuffIciency^ 

3. Heart previously^ damaged by rheu- 
matism or lues then added hy^perthyuoldism 
and in those patients results are not very* 
good. 

(g) Pathology. The simplified classifica- 
tion of the American Goitre Association is 
used and this reported group fall into: 

Cases 


1. Toxic goitre. 

(a) Diffuse or Graves disease. . . 31 

(b) Nodular 37 

2. Non-toxic. 

(a) Nodular 24 

(b) Diffuse 4 

3. M.alignancies 2 

4. Thj-roiditis i 

5. Riedel’s struma i 


8. Histology, (a) Graves Disease. The 
gland is usually uniformly* enlarged but 
occasionally’ may be of normal size. 

Histological the pathology’ is that of a 
diffuse cellular metaplasia. The eqithelium 
is tall columnar, mitochondria is promi- 
nent, nuclei are large, irregular with oc- 
casional mitotic figures. The acini may 
be increased in number and size with in- 
folding or budding; the colloid is scanty. 
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watery, staining very faintly with vacuo- 
lization at the margins, the stroma is scant 
with some lymphoid cell infiltration. 

(b) Toxic Adeixoma. The gland is ir- 
regularly enlarged, microscopically we have 
the same picture as described in Graves 
disease but this process is confined to one 
or more areas and is encapsulated giving 
rise to one or many tumors, the genesis of 
which is still a debated question; or we ma}' 
and frequently do have a mixed patholog}^ 
known as toxic adenomatosis, or in sec- 
tions, may have degeneration of adenomas 
with accumulation of mucous or hemor- 
rhage resulting in cystadenomatosis. 

(c) Non-toxic hhdidar Goitre. The 
gland is irregularly enlarged, ma}- attain 
enormous size with encapsulated adenoma- 
tous nodules of varying size throughout the 
gland structure. It is probably the end re- 
sult of the toxic adenoma, and may have 
an accumulation of large amount of colloid, 
then known as colloid adenoma; this type 
is very prone to degeneration and hemor- 
rhage, leading to cyst formation. Calcifica- 
tion is a common occurrence in this type of 
goitre. 

(d) Diffuse Non-toxic. The gland is 
uniformily enlarged, firm and may attain 
large size. The acini are usually widely 
separated by a peculiar material resembling 
colloid but of lighter staining character, 
with occasionally small cells which may un- 
dergo fibrosis. There are large thin walled 
vessels with frequent but unexplained 
hemorrhage in the resting gland. 

(e) The Nodular Toxic; Nodular Non- 
toxic; Diffuse Non-toxic. The histological 
pathology is merely a matter of preponder- 
ance of the cellular activity with corre- 
sponding clinical symptoms. 

(f) Thyroditis. This inflammatory pa- 
tholog}' resembles any other inflammation 
with edema, engorgement of the vessels, 
infiltration of the white cells and may go 
on to abscess formation. 

(g) Riedel's Struma or Woody Thyroditis. 
The gland is extraordinary hard, its borders 
poorly delineated and firmly adherent to 
surrounding structures. 


Microscopically. In the early stage are 
seen numerous lymph follicles with promi- 
nent germ centers and a diffuse infiltration 
of round cells which later are replaced by 
dense sclerotic tissue. The parenchyma 
degenerates, the cells lining the acini be- 
come detached, fusing around drops of 
colloid, resembling giant cells. Irregular 
cellular hyperplasia may persist leading oc- 
casionall}'- to faulty diagnosis of carcinoma. 

9. Position oj Goitre. 


(a) Substcrnal 10 

(b) Retrotrachcal 8 

(c) Substcrnal and retrotrachcal 7 

(d) With aberrant thyroid tissue 4 

(e) Not remarkable 7 


10. Postoperative. 

(a) Reactions were mild in 75 per cent, 
moderate in 20 per cent and marked in 
5 per cent. 

(b) Treatment consists of sedatives, as 
morphine, luminal, phenadorn, bromides; 
diet must be forced, milk, fruit juices and 
cereals, ice cream are well received. When 
crisis is encountered glucose and insulin 
are used intravenously slowly and in large 
quantities. Tetany is treated with calcium, 
parathyroid hormone and lactose. 

11. Convalescence. In the majority, the 
basal metabolism falls to normal, tachy- 
cardia lessens and a large proportion of the 
minor symptoms disappear, a feeling of 
well being returns rather promptly. Some 
of the persistent residual sjmiptoms noted 
are exophthalmus, which was unilateral in 
2 cases, asthenia, nervousness and tremor 
but to a lesser degree. 

Patients should not resume usual social 
and economic life until two to three months 
after operation. 

1 2. Recurrences are usually due to insuffi- 
cient removal of gland tissue and may re- 
quire secondary operation but aberrant 
thyroid tissue might be the cause. Radio- 
therapy frequently helps in selected cases. 
Myxedema may result and manifests itself 
if too much thyroid tissue is removed, or 
removal of Riedel’s struma or non-toxic 
colloid goitre. It is usually manifested by 
dyspnea, edema, lack of energy, enlarge- 



274 


American Journal of Surgery 


Licht — ^Thyroidectomies 


August, 1936 


ment of the liver, passive congestion of the 
lungs with dilatation of the heart and low 
basal metabolism. 

Treatment. Thyroid extract from gr.s.s. 
to gr. 1 1 daily. Basal metabolism should be 
kept at about — 15 per cent. 

13. Post-operative Follow-up Condition. 
Of the 100 patients operated 60 were fol- 
lowed to date, the time after operation 
varying from three months to six years. 
The following response to a questionnaire 
and a personal interview was obtained: 

Fine 24,1 

Good 20>g6 per cent 

Improved 13' 

Very little improved o 

Not improved i (died subsequently of 

cancer of larynx) 

Not reported 2 

Total 60 

The above results recast may be repre- 
sented as follows: 


Per Cent 

Improved 57 = 95 

Not improved i = 1.66 

No records 2 = 3.33 

In the interim postoperative, 2 reported 
uneventful appendectomies and 4 normal 
pregnancies; 4 developed hj^pothyroldism, 
successfully treated by thjTOid; i devel- 
oped auricular fibrillation despite removal 
of gland, another pulmonary tuberculosis; 
I expired two j^ears postoperatively from 
hj'^pertensive cardiac disease. 

By graphic illustration of these cases the 
progress of those patients possibly can be 
more easily assimilated. 


WEIGHT (PREOPERATH'E jO PER CENT LOST). WEIGHT 

(postoperative) 



NumbeV ! 
Cases i 

Per Cent 

Gained 

j 

48 

8 

Stationarv 

6 i 

10 

Lost 

5 

8 

No record 

’ i 

2 

Total 

1 

60 



PULSE rate 



Admis- ' 
sion j 

1 

1 

Preop- 

erative 

Dis- 

charge 

1 

1 

Follow- 

up 

i 

Average 

97 

89 

1 

84 

82 

Highest 

130 

120 

120 

100 

Lowest 

70 

70 

70 

70 


BLOOD PRESSURE 


! 

j 

Number 

Cases 

Total 

Thyroid 

Essen- 
tial or 

Age 

Hyper- 

tensions 

Hj-per- 

tensions 

Primarj' 
Hyper- j 
tension 

Above 3“; Years. I 

71 

14 

7 

7 

Below 33 years, j 

29 

1 1 

! 1 1 

! 0 


PREOPERATIVE SYMPTOMS 


Symptoms 

Number 

Cases 

Per Cent 
Frequency 

Nervousness 

93 

93 

Palpitation 

85 

85 

Asthenia 

86 

86 

Tremor 

57 

57 

Loss of weight 

50 

50 

Exophthalmus 

34 

34 

Dyspnea 

27 

27 

Diarrhea 

3 

3 

Thyroid tumor 

73 

73 

Dysphagia 

5 

2 

D^’sphonia 

4 

4 

Pigmentation 

I 

J 


EXOPHTHALMOS 


Age 

Total 

1 

Exoph- 

thalmus 

Per Cent 
of Exoph- 
thalmus 

Above 


71 

29 

10 

>5 

71 

Below 


21 



Preoperative, 
93 Per Cent 


Absent i 

Slight 3 

Moderate ... 6 

Marked 46 

No records. . 4 

Total 60 I 


Months 


NERVOUSNESS 



Postoperative 


Unchanged . 2 

Less 9 

Much less . . 39 

Absent 9 

No records . i 


I I I I Total 60 

6 12 18 24 
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Palpitation, Preoperative 
Palpitation, Postoperative 85 Per Cent 



Asthenia, Preoperative 86 


Asthenia, Postoperative Per Cent 



Comparative Curves on Basal iMelaboIism 
SUMMARY 

1. Indications for operation should be 
studied carefully. 

2. Symptoms in order of frequenct^ are 
nervousness, palpitation, asthenia, tremor, 
loss of ^Yeight and exophthalmos; and the 


minor symptoms are dyspnea, diarrhea, 
tremor, sweating, dysphagia, dysphonia 
and pigmentation. 

3. Diagnosis of thyroid toxicity is at 
times difiicult. 

4. Preoperative treatment in toxic goitre 
consisting of rest, high calorie diet and 

gaTs solution are absolutely necessary. 

5. Free mobilization and thorough re- 
moval of sullicient gland tissue arc essential. 

6. Toxic crisis need energetic treatment, 
(a) Sixty unselectcd cases follow-up re- 
sponses ranging from three months to 
six years, 84 per cent report satisfactory or 
complete cures. This percentage is \ eriricd 
by the following: (1) Gain in weig In. 39 
gained an average of 1 5 pounds, 96 per cent 
gained or remained normal. (2) Pulse. 
Average admission 97, average postopera- 
tive 82. Reduction in rate shown by 93 per 
cent. (3) Basal metabolic rate of plus 
47 per cent, reduced to plus 5 per cent, 80 
per cent showed a reduction. (4) Ability 
to follow their normal occupation. 
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OSTEOCHONDRITIS DISSECANS ACETABULI* 

Tom a. Outland, m.d., f.a.c.s. and James M. Flood, m.d. 

SAYRE, PENN A. 


T he following 2 cases, representing a 
rare hip-joint affection, have been 
examined in the Guthrie Clinic dur- 
ing the past two years. In view of the wide 
difference of opinion as to the diagnosis, 
one probably displays considerable temer- 
ity in offering a diagnosis which can, after 
all, only be definitely confirmed at opera- 
tion. We, therefore, first present the 
clinical record of these 2 patients, followed 
by a differential diagnosis and, finally, 
venture a diagnosis which we believe is 
substantiated by the elimination of other 
somewhat similar conditions and by the 
similarity of our cases to the only 2 cases 
of a condition previous!}’ recorded. 

CASE REPORTS 

Case i. E. A., a white female, aged tliirteen 
years, entered this Clinic on December 23, 
I933> complaining of pain, an audible “click” 
in both hips and stated that the hips had felt 
weak for a considerable period of time. Tiiree 
or four months previously the “click” had 
appeared first in the right hip and later in the 
left. This was not only apparent to the patient 
but had been noted by her mother also. The 
symptoms .were aggravated by strenuous exer- 
cise, such as rollerskating, running, and the 
like. 

Examination of the hips showed no shorten- 
ing or atrophy. The hip flexion test was nega- 
tive and motion full range and painless. At first, 
no “click” could be elicited, but after walking 
about the examining room, the patient was soon 
able to produce it. NVith the patient recumbent, 
circumduction likewise elicited the "click.” It 
could be palpated anteriorly over the joint. 
It was specifically noted that it was not palpable 
over the trochanter and that the iliotibial band 


was not involved in producing the snapping of 
the hip. The patient noted a feeling of weakness 
and slight pain coincident with the “click.” 

Anteroposterior .v-rays (Fig. i) showed an 
irregularly shaped and sized loose body of bone 
density in the articular fissure of either hip, 
which was not alongside of the acetabulum 
but actually involved the superior articular 
surface of the acetabulum. Opposite each body 
was a corresponding articular defect. Oblique 
views (Figs. 2 and 3) even demonstrated more 
clcarh’ the fact that they were detached. 

Treatment. In view of the mildness of the 
S3'mptoms, treatment consisted mere!}’ of bed 
rest for two weeks followed bj" gradual activa- 
tion. Strenuous exercises were prohibited. Over 
a period of eighteen months the symptoms 
gradualK’ subsided and when last seen on 
November 29, 1935, clinical and .v-ray (Fig. 4) 
examinations were entirely negative. 

Case h. E. K., white male, aged thirty 
years, entered the Clinic on September 26, 
1935, complaining of pain in the left hip and 
leg of several months duration and which was 
increasing in severity. He attributed his con- 
dition to flat feet, although he later “remeny 
bered” that shortly before the onset of his 
sj'mptoms he had been lifting a heavy refrigera- 
tor and believed that he might have “strained” 
his hip. 

On examination the patient walked with a 
moderate left limp. The spine was entirelj- 
negative. There was slight atrophj' of the 
muscles about the left hip, averaging and 
and a shortening. The hip flexion test 
showed 20° flexion deformity. Flexion was 
limited to 90° and was painful when forced 
bejmnd this point. Abduction and rotation, 
particularlj’’ external rotation, were limited and 
painful. Examination of right hip was negative. 
Both feet showed marked pronation. 


* From the Department of Orthooedic Surgerjv Guthrie Clinic. 
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A-ray examination (Fig. 5) disclosed partially 
detached bodies involving the posterosuperior 
acetabular margins of both hips. The loose 
body on the right (Fig. 6) was roughly tri- 
angular in shape and appeared to be attached 
to the acetabulum b}' its apex. On the left 
(Fig. 7) it was dinicult to determine whether 
the loose body was dumb-bell shaped or whether 
there were, in fact, two. On either side there 
was an articular defect of corresponding size 
and shape. 

Treatment. Bed rest and traction were ad- 
vised, to be followed by a short hip spica when 
the flexion deformity had been corrected. He 
was referred back to his family physician for 
treatment at home. The possibility of operative 
removal of the loose body was mentioned in 
case symptoms of incarceration should occur. 

Clinical Course. Traction was tolerated only 
for about thirty-six hours and then remoA'cd. 
Another orthopedist made a diagnosis of 
“bursitis” which, he stated, he had seen quite 
frequently in golf players, later amending the 
diagnosis to “bursitis or periostitis.” Since the 
symptoms persisted, the patient consulted 
another surgeon who sent the .v-ray films to a 
consultant who suggested a bone tumor. A 
radiologist interpreted the films, stating that 
the lesion was too early to permit a definite 
diagnosis. Still another surgeon was asked to 
examine the .v-ray plates, and opined that the 
condition might be an early bone tumor and 
suggested a moderate dose of deep .v-ray 
therapy. The patient was consequently re- 
ferred to a hospital for malignant disease for 
treatment. At present, about three months 
from his first examination, he is still confined 
to the house, although his symptoms are some- 
what less severe than in the beginning. 

The patient has shown gradual improvement 
until at the present time he has no discomforts 
in the left hip. About tliree months ago, how- 
ever, he began to have trouble of a similar 
nature in the right hip. His symptoms were 
much less severe, and at the present time he is 
entirely free from discomfort. 

DIFFERENTI.AL DIAGNOSIS 

In considering the differential diagnosis 
of osteocartilaginous bodies about the 
hip, eight conditions must be born in mind. 
Several of these bear only a superficial 
resemblance to the case under discussion 
and are included only for the sake of 
completeness. 


I. Calcification of the ligamentum teres. 
According to Kohler’ this is a theoreti- 
cal possibility, although it has never been 



Fig. I. E. A., both Iiips, Dec. 23, 1033. Figures in lower 
corner of plates represent tlie tracings of original 
.v-ray films. The loose bodies are shown in solid black 
in tracings. 

recognized. Its position, deep within the 
articular fissure, should be sufficient to 
differentiate it from the cases under con- 
sideration. It might well be confused with 
osteochondritis dissecans of the femoral 
head. 

2. Osteochondritis dissecans of the 
femoral head. 

This is a rare condition. A rather careful 
review of the literature indicates that only 
13 cases have been described under that 
diagnosis. Locking, which is a prominent 
symptom of the disease in its usual loca- 
tion, apparently does not occur frequently 
here. Pain, limp and deformity with ulti- 
mate traumatic arthritis and ankylosis, 
constitute the usual picture. Demonstra- 
tion by -V-ray mat* be difficult due to the 
fact that the loose bodies are thin and 
almost exclusively cartilaginous. Plates 
taken from various angles usually disclose 
them, however,- and again the location of 
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the fragments within the articular cavity hollow. The foot may be held everted to 
differentiates them from the cases under relax the outer fibers of the gluteus maxi- 
discussion. mus. The hip flexion test is negative. 



Fig. 2. E. A., oblique view, right hip. Fig. 3. E. A., oblique view, left hip. 


3. Fracture of the rim of the acetabulum however, and motion, except extreme 
complicating a dislocation or fracture of internal rotation, can be performed paln- 
an acetabular osteophyte in the course of lessly. If calcification in or about the bursa 
a hypertrophic arthritis is a possibility, occurs, the shadow is diffuse and irregular. 



Fig. 4. E. A., both hips Oct. 5, 1935. No symptoms. 
X-ray negative. 


In the first instance, the history of trauma, 
and in the second, the associated bone 
changes, make the diagnosis quite evident. 

4. Inflammation and calcification of the 
bursa of the great trochanter. 

This condition^ is characterized by a 
painful swelling about the trochanter 
with obliteration of the retrotrochanteric 



Fig. 5. E. K., Sept. 26, 1935. A. P., both hips. Tracings 
from original films in lower right and left corners. 


The following case is quite typical, 
except that calcification in the involved 
bursa is not common. 

CASE REPORT 

H. D., white male, aged fiftt' years, entered 
the Clinic on November 9, 1935, complaining 
of pain in the right hip. This had begun on the 
preceding day and had increased in severity 
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to such an extent that he had spent a sleepless acetabulum, near its margin. 1 he}^ are not 
night. He had fallen down several weeks in themselves productive of symptoms, 
previouslj* and struck his back. ^Yhile he had although the accompanying arthritis may 



FtG. 6. E. K., slightly oblique view, right hip. 

been generalh’’ sore for a few days, he had no 
particular pain in the hip joint region. He also 
recalled somewhat vaguely “bumping” his 
hip a week or ten days before, but had sufl'ered 
no immediate ill efl’ects. 

Examination showed that the patient walked 
with a marked limp. There was a gross tender 
swelling, which fluctuated, about the right 
greater trochanter with obliteration of the 
trochanteric liollow. There was no shortening 
and no flexion deformity. Passive motion could 
be accomplished carefully without pain, except 
extreme internal rotation which produced pain. 
X-ray examination (Fig. 8) showed the joint 
proper to be negative, but there was diffuse 
irregular calcification above the trochanter, 
probabb’’ in or beneath the trochanteric bursa. 

Treatment consisted of bed rest and frequent 
hot fomentations. In three days the acute pain 
had subsided and medical diathermy was 
prescribed. This was done daily with complete 
relief in ten daj^s and he returned to work. 

5. Chronic deformative arthritis -with 
plates of bone in the capsule have been 
described by Kohler' and others. 

These appear as small round, oval or 
irregularly dense shadows which appear 
laterally above and internall}’ below the 



Fig. 7. E. K., slightly oblique view, left hip. 


be. Figure 9 represents such a case. The 
patient had no symptoms referable to the 
hip. 



Fig. 8. Bursitis with calcification. Trochanteric bursa, 
right hip. 


6. Charcot’s arthropathy. 

This condition is too well recognized to 
require description here. The extensiveness 
of the process, plus the presence of neuro- 
logical symptoms, should make the diag- 
nosis apparent. 
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7. Os acetabuli (os cotyloideum; os coxae 
quartum; sesamoid bone [Moulonguet-]). 
According to Gray,'* Kohler,* Schinz,® 


roof of the acetabulum, round as a pea, 
and showing uniform structure and bound- 
aries,” according to Rey. However, it maj^ 



Fig. 9. D. B., aged twenty-four j^ears. Os acetabuli. 
“Supernumerary bone lying beside well-formed roof 
of the acetabulum, round as a pea, and showing 
uniform structure and boundaries” (Rey). No 
sj^mptoms. 

Freedman® and others this is a normal 
epiphysis situated in the triradiate carti- 
lage, which appears as a preliminary to 
the complete synostosis of the three 
component bones of the acetabulum. It 
was first discovered by Albinus in 1737, 
and may be compared to the intercalated 
or wormian, bones of the skull and else- 
where. Thus, according to most observers, 
it is a normal structure which appears in 
the course of the ossification of every 
acetabulum at about the age of seventeen 
years and fuses with the surrounding bones 
in the course of a year. Ruble,' however, 
regards it as always pathological and 
mentions "late rickets” or osteomalacia 
as the usual cause. 

Roentgenographically (Fig. 10) it ap- 
pears typically as a bilateral supernumer- 
ary bone “lying beside the well-formed 



Fig. 10. Calcified plaque in capsule. Patient had 
marked spinal arthritis and low back pain. Hip 
clinically negative. 


appear in the midportion of the acetabu- 
lum,® in which position it is partially 
obscured by the superimposed femoral 
head. Also, it may be represented by 
multiple centers of ossification rather than 
a single one. At times it persists either 
singly or bilaterally, in which even, ac- 
cording to Kohler, it may be a symptom 
of an endocrine disturbance, but is not to 
be regarded as otherwise pathological. 

Os acetabuli is not productive of symp- 
toms, although one author (Rey) states 
that it generally does not induce S3'mp- 
toms, thus intimating that it may. It is 
impossible to conceive of a normal center 
of ossification per se producing sj'mptoms. 
Theoreticall}^ partial avulsion is possible, 
in which case a condition analagous to 
Schlatter-Osgood’s disease of the tibial 
tubercle would be produced. However, 
the os acetabuli is not subjected to the 
constant pull of a powerful muscle group 
as is the former. 

The 2 cases under consideration differ 
from os acetabuli in several important 
respects. 

(a) Both patients showed sjTOptoms, 
in the second case, severe enough to be 
disabling. 
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(6) Age; the first patient was well 
below the age at which os acetabuli mani- 
fests itself, and the second was well above 
the age at which os acetabuli is said to 
disappear. 

(c) The radiographic appearance is de- 
cidedly different as the accompanying 
x-ray pictures indicate. The appearance 
of apparently loose bodies of irregular 
outline and density (particularly'- Case i), 
with a definite articular defect of roughly 
similar size and shape, varies greatly from 
the round, even body lying along side of 
the normal acetabular margin and not 
involving the articular surface of the latter. 

(d) The definite, painful snap which was 
audible as well as palpable in the first 
case, can be explained only on the assump- 
tion that these bodies were free or at least 
only partially attached, permitting slight 
movement and consequently slight locking 
during certain motions. Complete incar- 
ceration, should these bodies become en- 
tirely detached, would not be expected 
logically, since the space between the 
femoral head and the acetabulum is too 
slight to permit a sizable body to become 
impacted. Furthermore, the angle of the 
neck is such that the loose body would 
tend to gravitate toward the attachment 
of the capsule to the neck, rather than 
toward the articular fissure. 

8. Osteochondritis dissecans acetabuli. 

Rey'' in 1933 reported the only 2 cases 
which have appeared in the literature to date. 

Archer^ has described a case which he 
regarded as possibly an osteochondritis 
dissecans of the acetabulum and suggests 
that writers have been mistaken in diag- 
nosing similar cases as aberrant centers of 
ossification. 

The symptoms described by Rey and 
the -v-ray appearance simulate very closely 
those of the 2 patients presented here. 
Both of his cases were unilateral, but he 
states that it is conceivable that the sound 
joint might later be involved. 

He mentions trauma as the probable 
causative factor. 

Treatment in his first case consisted of 
application of a short spica followed later 


by a night mold when the pain had sub- 
sided largely. In his second case, due to 
the severity of the symptoms, operative 
removal was attempted but since this 
could not be accomplished without undue 
damage to the joint, operation was dis- 
continued. He believes that resort to 
surgical removal should be done onh' if 
symptoms of incarceration appear. 

In view of the important differences 
from os acetabuli detailed and in view of 
the similarity to the 2 previously described 
cases, we believe that the 2 cases herein 
presented represent 2 more cases of osteo- 
chondritis dissecans acetabuli. 

SUMMARY 

1. Two cases of painful hips in which 
.v-ra}’- examination disclosed loose bodies 
are presented. 

2. The differential diagnosis of osteo- 
cartilaginous bodies about the hip is 
considered. 

3. By eliminating other possibilities and 
demonstrating the similarity to the 2 
previously recorded cases, a diagnosis is 
reached, namely, osteochondritis dissecans 
acetabuli. 

REFERENCES 

1. KQhlek, Alban. Rontgenology, the Borderland of 

the Normal and Earlj' Pathological in the Skio- 
gram. 2nd edition. \Vm. Wood and Company, 
Baltimore, pp. 2 14-2 15, 1935. 

2. iMoulonguet, P. Osteochondritis Dissecans of the 

hip. Bull, ct Mem. de la Soc. Nat. de Cbir., 58: 
1371 (Dec. 10) 1932. 

3. Lewis, Dean. Practice of Surgery. W. F. Prior Co., 

Inc., Hagerstown, Maryland, Vol. 11, Chap. 5, 
p. 214, 1928. 

4. Gray, Henry. Anatomy of the Human Body. Lea & 

Fcbigcr, Phila. and New York, p. 234, 1930. 

5. ScHiNZ, H. R. Alter und neues zur Bechenossifi- 

kation. Fortsebr. a. d. Greb. d. Runtgenslablen, 30: 
66-81, 1922-1923. 

6. Freedman, Eugene. Os acetabuli. Am. Jour. Roent- 

gen. and Radium Tber., 31: 492-495, 1934. 

7. Ruhle, R. Rontgenologische Studien uber ein mit 

dem Namen Os Acetabuli Begeichnete ver 
Veronderum an oberen Pfannenarnd. Arcb. /. 
Ortbop. un Unfollcber, 19: 518-541, 1921. 

8. Rev, Joseph. Osteochondritis Dissecans der Huft- 

gclenkspfanne. Ztsebr. J. ortbop. Cbir., Stuttgart, 
58: 559-561, 1933 - 

9. Archer, Vincent W. and Peterson, Charles H. 

Osteochondritis dissecans. Southern Med. Jour., 
23: 611-615, 1930. 



OSTEOGENIC SARCOMA 

Raymond F. Elmer, m.d. and Charles E. Boylan, m.d. 

Attending Surgeons, Swedish Covenant Hospital 
CHICAGO 


A DIAGNOSIS of osteogenic sarcoma 
is difficult because of the variation 
in clinical and laboratorj’^ findings, 
and the greater percentage of cases re- 
ported in the literature have been 
verified at autopsy. This group includes 
chiefly those bony tumors called periosteal 
sarcoma. The term is eminently unsatis- 
factory, however, since most of these 
tumors do not arise in the periosteum, but 
as they progress involve all the structures 
of bone, i.e., periosteum, cortex and 
medulla. The registry has convenientl3" 
subdivided osteogenic sarcoma into four 
groups : 

I. Medullarj’^ and Subperiosteal. In the 
majority of cases, a careful examination 
will show involvement of both periosteum 
and medulla. 

2. Periosteal or those tumors which 
invade the periosteum and cortex without 
involving the medulla. These tumors are 
rare. 

3. Sclerosing or those tumors in which 
a large amount of dense bone is formed. 
These are of slower grovah and give a 
slightlj' better prognosis. 

4. Telangiectatic or those bon}- tumors 
formed largety of vascular channels and 
blood spaces. According to Codman this 
tjrpe is verj- malignant and gives a poor 
prognosis. 

ETIOLOGY 

In reviewing the literature, the impres- 
sion is gained that the theorjr of “the 
constitutional disposition of tumors” has 
been conceded verj’^ generalhL Trauma 
seems to be associated frequent^ with 
the origin of the tumor, particular!}^ the 
sarcomata group. Kolodny states, “The 
main specific condition required for the de- 
velopment of an osteogenic sarcoma is a 
stimulus to gro^^T:h.” 


The growth ability of the tissue cells in 
adult organisms is not lost, but has 
changed from the actual kinetic to the 
potential stage. Trauma may lead to a 
temporary alteration of this potential 
growth ability, with complete elimination 
of growth restraint in the traumatized 
region. Sarcoma of bone, therefore, may 
be a loss of gro\\i;h restraint, caused by 
injury to a previously healthy bone in 
which there is a constitutional predisposi- 
tion to sarcoma. 

In evaluating the causal relationship of 
trauma to sarcoma, a consideration of the 
time interval is important. In one-third 
of the cases of osteogenic sarcoma, about 
one month is the average time interv’^ening 
between the trauma and the onset of 
tumor gro\\i;h. It is very likely that the 
development of a bone tumor depends 
upon a number of factors acting together 
in such a manner as to produce a new 
growth. This would be especially true in 
individuals whose mesoblastic tissue ele- 
ments have the inherent property of 
unrestricted growth when the proper stim- 
ulus is applied. 

PATHOLOGY 

The gross appearance of these tumors is 
produced, (i) by the aggressive action 
of the tumor cells, and (2) by a protective 
reaction of the involved bone. The steady 
gro^^•th of the tumor leads to bone destruc- 
tion, while the defense reaction leads to 
new bone formation. The tumor usually 
spreads towards the cortex and along the 
medullary canal. The periosteum plays 
the chief role in the reaction of the involved 
bone and is most pronounced when the 
tumor is in its usual location, i.e. the 
metaphysis of long bones. The reaction 
consists of the formation of hyaline, 
osteoid and osseous tissue, arranged per- 
282 
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pendicularly to the long axis of the bone- sensitive periosteum. The interval of time 
producing the tj’pical “sun-ray” appear, elapsing between the appearance of pain 
ance on the .v-raj'^ film. At the terminal and a palpable tumor, varies with the 



Fig. 1. 


portion of the growth, where the tumor 
cells are less active, newly formed bone is 
deposited. This gives rise to the charac- 
teristic lipping which is an important 
diagnostic sign in osteogenic sarcoma. 

MICROSCOPIC EXAMINATION 

Reveals all possible combinations of 
cells representing various stages of dif- 
ferentiation. The commonest type of cell 
is the small spindle cell with a chromatic 
nucleus. The giant and polyhedral cell 
also occurs. The important features of 
these malignant tumors are hyperchroma- 
tism and variation in size of the cells. 

CLINICAL COURSE 

Osteogenic sarcoma primarily affects 
younger individuals, although no period 
of life is free from the disease. It is en- 
countered most frequently in the long 
bones, the metaphysis being the site of 
election. The lower extremity is more 
frequently involved than the upper. 

SYiMPTOMS 

Pain is the first complaint, often dull and 
aching and may be intermittent but 
increases in severity as the tumor increases 
in size and is due to pressure on the 



Fig. 2. 


location. A fixed, immobile mass of firm 
consistency can usuallj’’ be palpated, and 
generally enlarges very rapidly. “Patho- 
logic fractures” are uncommon, but if one 
does occur, the callus when formed, is 
quickly destroyed by the tumor tissue. 

Pain which is constantly present, is 
generally worse at night and causes a 
rapid depletion of the patient’s condition. 
Profound anemia may occur in the late 
stages. 

DIAGNOSIS 

This is reached after a careful considera- 
tion of the history, age of the patient and 
location of the lesion. An initial onset 
of pain referred to the ends of one of the 
long bones, a palpable tumor and char- 
acteristic roentgenographic findings are 
significant. 

To illustrate the difficulty of making an 
exact diagnosis in bone tumor, the follow- 
ing case is presented. 

C. L. S., aged fiftjr-two years, male, was seen 
six months ago and gave the history of slipping 
and falling rather lightly on his right hip, 
followed immediatebf by mild pain in this 
region. He disregarded it and continued work- 
ing. The pain, however, became progressively^ 
worse and the patient consulted several doctors 
including a chiropractor, all of whom treated 
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liim (in till- snijposition tliat lie li:ul artliritis, 
W'lu'n Ilf was eventually seen Iiv ns an ,\-ray 
pietnre revealed a fraetnre of tlie neek of the 
rif^lu fenuir. 

A ^Vllitman Ixaly spiea was applied in the 
position of elioiee and removed at the end of 
six weeks. At the time the fraetnre ^^as de- 
teeted, no evideiue of tumor prowth was noterl. 

Followinj: the removjd of thec.isi, the ji.atient 
was eomfortahle for ahont a weel; and then 
bepan to i-xperienee a reenrrenee of a eoristant 
severe p.ain, in the rinht hip ioint, radi.atintt to 
the riftht lower abdominal (piadrant and 
lumbar siiine. This diseomfort was unrelieved 
by a ehanfte of posture and responded poorlv to 
sedatives. Six months ela[)sed and dtirinj: this 
time the patient pursued a [)rof;ressi\'c!y down- 
ward eourse, with a weifjht loss of apjiroxi- 
mately eiphty pounds. A numbness of both leps 
was noted assoeiated with .an ineoiittnenee of 
urine, daily eatheterization beeominp neces- 
sary. Par.asthesia of the lumb.ar repion w.as also 
noted about this time, d’lu- urinalysis showerl 
an aibumimuria varyinp from 2 to .H". A 
leueoextosis of i8,ono with Ko per cent poly- 
morphonuelcar leucocytes was present. Koent- 
penopraphs of the pelvis and lumbar repion 
revealed a larpe tumor mass of the ripht ileum, 
which h.as apparently oripinated close to the 
acetabulum. The tumor is both productive and 
de-slructive. The new spicules of bone extend 
outward in a radial manner. I he mass is fairly 
extensixe beinp about the si/.c of ;i pr.aircfruit 
and in appearance is typical of osteopenic 
sarcoma. In .addition, there is noted a rarefac- 
tion of the upper shaft and neck of the ripht 
femur and twelfth dorsal x ertebra. An ununited 
fracture throuph the neck of the ripht femur is 
noted. 

The dijfercniial diapnosis includc-s (a) 
Exvings Tumor. This tumor occurs in 
younger individuals and inx-oivcs the shaft 
rather than the end of the bone. There is 
little tendency to nexv bone formation 
and the radiating spicules perpendicular 
to the long axis of the bone as seen in 
osteogenic sarcoma, are rare in Ewing’s 
tumor. Metastatic growths generally occur 
in the skull and lungs. 

(b) Syphilis of Bone. The clinical 
history' is usuallj' of a longer duration than 
in sarcoma. The Wassermann reaction is 
of great assistance. A fusiform enlarge- 


ment of the shaft may be seen, but the 
inxolvemcnl is more extensive tlian in 
sarcfuna. 'I’he .v-ray picture reveals dense, 
ivorv-Iike new bone, which surrounds and 
inx-olves the circumference of the shaft, 
in gumma, botie destruction is far in the 
ascendency over bone production. 

(el Giant Cell lumor. These tumors 
start at the epiphysis .and iiaxc a tendency 
to self-limitation and encapsul.ition. They 
.appear to expand the bone .and are sur- 
rounded by .1 thin, osstauis shell. It is 
common for coarse trabecula to jj.arlition 
this ty|)c of tumor. I’he growth is much 
sloxver tii.an sarcom.a, 

(d) .Myeloma. 'I'his tunu)r selects the 
midportion of the shaft of the bones and 
is nuiltijrle. There is a circumscribed tumor 
groxvth xvith bone destruction. 1 he condi- 
tion freciuently folloxxs trauma but pain 
appears late. The rate of growth is slower 
than sarcoma and Bence-Jones protenuria 
may be [)rcsenl. 

Other conditions to be considered arc 
secondary malign.ant grfixvths, benign o.s- 
teogenic tumors, tuberculosis of the bone 
tind osteitis fibrosa cystica. 

This patient i)iir.sue(l a progressively down- 
xvard eourse, lost weight, eoniplainecl of increas- 
ing pain, in general lost prounti steadily and 
expired fro?n :i termin.’il pneumonia. 

Aiito])s\' reve.'decl a large encapsulated tumor 
ma.ss extending I2 cm. medially from the crest 
of the right ileum and i j cm. above the pubis, 
filling the entire illi.ac fossa and including the 
upper one-third of the right femur. The mass 
was covered xvith thinned out muscle tissue 
and periosteum. 

Cross Pcitbolopw The cut surface had an 
outer xvhitish layer corresponding to the 
periosteum. The tumor consisted of a xvhitish 
m.ass of fine spicules of bone embedded in a 
soft gelatinous material. 

Microscopic examination showed homogene- 
ous areas stained by hematoxylin without 
any cellular structure and round cells of the 
lymphoid type. Bone tissue xx'as also present. 
Ex’idences of nexv groxvth xx-ere found in the 
lungs, liver, lymph glands, ribs and cervical 
vertebra. These findings pointed to a mi.xed 
chondroma such as myxochondrosarcoma. 

[Concluded on p. 290 .) 



SACROCOCCYGEAL TERATOMA 

REPORT OF CASE 
Kenneth A. Morris, m.d., f.a.c.s. 

Associate, Surgical Department, St. Vincent’s, St. Luke’s and Duval County Hospitals 

JACKSONVILLE, FLORIDA 


T he foIIo^Ying unusual case of a 
sacrococcygeal teratoma containing a 
rudimentary intestine is reported be- 
cause of the histogenesis involved and the 
excellent result following surgical removal. 

CASE REPORT 

A four year old girl, was admitted to St. 
Luke’s Hospital, June 6th, 1935, for removal of 
a large tumor of the left buttock which had 
gradually increased in size since birth. The 
lower end had ruptured twice in the past year 
and watery fluid escaped. The skin was intact, 
it was not painful, and did not hinder walking 
but interfered with sitting. 

The family and past history revealed nothing 
of importance and, with the exception of 
frequent colds, she was a healthy child. 

She was well developed and well nourished. 
Examination of the dift'erent systems of the 
body showed nothing abnormal. A large round 
tumor was fluctuating in some places and 
solid in others, about the size of a grapefruit 
arose from the left gluteal region, (Fig. i) and 
hung from the left buttock. Hard masses of the 
consistency of teeth or bone could be felt. At 
times there was visible peristalsis over an area 
about 3 inches in diameter in the upper part 
of the tumor, also noted when this area was 
pinched. For this reason it became necessary 
to rule out a hernia. A digital rectal examina- 
tion showed no defect in the sacrum or any- 
opening through which a hernia might pro- 
trude. A-ray study with barium enema and 
meal revealed no evidence of a hernia. A’-ray 
pictures of the tumor, however, showed bone 
and teeth to be present. 

Laboratory examinations consisting of Kahn 
blood test, complete blood count, urinalysis 
and examination of stool showed nothing 
abnormal. The Aschelm-Zondek test was not 
done, although it is of prognostic value in the 
treatment of teratoma testis. 

On June 25, 1935, the tumor was excised 
under ether anesthesia. With the exception of 


considerable shock necessitating intraAcnous 
glucose, the operation was completed without 
dlflieulty^ but a large area of tissue was exposed 
because of the enormous size of the tumor. 
Any undue tugging would result in a marked 
increase in the pulse rate. Care in excising the 
tumor was necessary until the very end of the 
operation because the possibility of a hernia 
could not be eliminated until the last attach- 
ment to the sacrum was severed. 

The following gross and microscopic descrip- 
tion is taken from the pathological report of 
Dr. L. Y. Dj^renforth. 

Gross. This specimen consists of a large 
mass, covered by skin removed from the but- 
tock. Its attachment is broad, and the whole 
thing is as large as an ordinary sized grape- 
fruit and weighs 350 grams. Beneath the skin 
there is evidence of a series of fluctuant sacs, 
separated by denser areas. These dividing 
walls are thick and contain isolated bone, 
some in the form of irregular, nondescript 
fragments tightly bound by^ the dense sur- 
rounding structure, and some in tooth like 
formations. The proximally situated eavities 
are several in number but only' two are sizable. 
They' are smooth walled and filled with a dark 
greenish-brown tenacious mucoid substance. 
Pressure on the other sacs shows the presence 
of small intercommunications. The most distal 
sac, however, is different, and is entirely' a 
separate cavity. It is lined by' a rugated mucous 
membrane like structure, comparatively' thin 
walled, without microscopic evidence of a 
muscle lay'er and is filled by' a thin mucoid, 
y'ellow-green substance. 

Microscopic. Most of the supporting struc- 
ture of the walls of the sac is indifferent, or 
ordinary' loose to dense connective tissue, in 
which there are blood vessels, glands and 
smooth muscle fibers. Apart from the bone and 
cartilage noted grossly', the only' other structure 
of interest is the lining membrane of the most 
proximal cavity'. This is rudimentary' intestine, 
consisting of a narrow band of mucous mem- 
brane, resting on a definite muscularis mucosa 
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and containing a well defined laj^er of smooth 
muscle. The mucous glands are short, but 
otherwise well formed. The stroma is pale. 



A B 

Fig. I. Fig. 2. 

Fig. I a. Configuration of tumor. 

Fig. IB. Configuration of tumor. Peristalsis noted in 
upper part of tumor. 

Fig. 2. Condition ten days after plastic repair and four 
months since first operation. 

Diagnosis. Teratoma of the buttock region, 
containing rudimentary intestine, cartilage, 
bone and smooth muscle. 

The child was readmitted to the hospital 
three months later, September 30th, 1935 for a 
plastic remot-al of redundant skin. The final 
result is shown in Fig. 2. 

DISCUSSION* 

Teratomas have been variously defined 
as “parasitic foetus,” “suppressed foetus” 
and “ill developed twin.” Certainly they 
contain all three layers of germ plasm and 
any organ or structure in the faod3* such 
as brain, e\'e, ear, trachea, intestine and 
solid abdominal viscera maj* be found in 
them. Brj-ans, of the Yencheng Sani- 
tarium-Hospital, China, reported a large 
sacrococcj'geal teratoma of the buttock 


containing rudimentar}^ arm bones and a 
hand. 

The important question of malignanc3' 
should be considered. Practicallj* all recent 
reports support Ewing’s concept that the 
more adult the type of tissue present, the 
less chance of the tumor being malignant. 
Hansmann and Berne reviewed 21 cases 
of sacrococct’^geal teratomas from 1924 to 
1930 and found that when muscle twitch- 
ings, peristalsis or bone could be demon- 
strated the tumor was always benign. 
Hence, the rapid rate of growth of the 
tumor -which often parallels that of the 
infant should not be taken as evidence of 
malignancy. 

Sacrococcj-geal tumors have a rather 
constant retrorectal position just anterior 
to the sacrum. In the 21 cases reported bj* 
Hansmann and Berne all were located in 
this position. Thej' conclude from this that 
the usual idea of histogenesis which holds 
that “the independent development of a 
blastomere during segmentation of the 
ovum or the development of a misplaced 
ovum,” is erroneous and that the great 
majority of these tumors are remnants of 
the neurenteric canal. The embrj'ological 
structures found in these tumors can be 
explained on this basis. Bone maj* be the 
result of “the normal biologic stimuli” to 
this region. 

SUMMARY 

The case here reported undoubtedh* is 
of retrorectal origin and the structures 
found in this tumor maj’^ be accounted for 
on the basis of these obseiA'^ations. 
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PROGRESSIVE POSTOPERATIVE GANGRENE OF SKIN* 

REPORT OF CASE ^ 

Walter A. Coakley, m.d. and -S ^uee Klein, m.d. 

S',': OcT. ’06 \ 

BROOKLYN, N. Y. 


CASE REPORT 

A WHITE male, aged fort3^-nine j^ears, 
was admitted to a hospital on Februarj' 
23) 1935) with diagnosis of an acute 
appendicitis and a historj'- of three daj's illness. 
At operation an acute suppurative and gangre- 
nous appendix with a localized mesenteric 
abscess and a slight amount of free peritoneal 
fluid were found. The wound was drained, 
removing it tweh-e daj's later and four da3's 
after this a purulent discharge was noted at the 
lower angle of the wound and a crateriform 
ulceration to the right of the wound. This was 
diagnosed as a local infection, and twent3'- 
four da3's after admission, a note was made 
that a “carbuncle” was excised with the 
electrocauter3\ On the thirty-eighth da3', 
excision of the necrosed areas was repeated. 
In the meantime, treatment with Dakin 
solution, staph3dococcus jellies and silver 
nitrate solution was continued. On the sevcnt3'’- 
ninth da3’- he was discharged, apparentl3'- not 
healed. Two doses of roentgen therap3" gave 
no marked improvement. The ulcerated zone 
was sIowl3'- increasing despite all treatment. 
On the eight3'-fifth day of his illness he was 
admitted to the General Surgical Service of 
the Kings Count3'' Hospital showing a defect 
of the skin involving the whole right half of 
the abdomen, from the costal margin to the 
iliac crest, its base filled with bright and clean 
granulations. The wound edges were thick- 
ened, slight^’' elevated, serpiginous in outline 
and presented a necrotic appearance. About 
10 cm. below and to the left of the umbilicus 
was a moderate sized area devoid of skin, also 
filled with clean granulations. The deep 
structures, muscles, etc., were not exposed. 
The site of the appendectom3'’ incision was 
healed. Some small, non-tender l3miph nodes 
were present in both inguinal regions, and a 
small, reducible right inguinal hernia. There 
were, also, numerous carious teeth. The 
patient’s chief complaint was of severe ab- 


dominal pain in the ulcerated zone. On the 
ninetieth day, a dermatological consultation 
regarded this as being strictly a surgical con- 
dition. On the one hundred fifth and one 
hundred twenty-second days respectively an 
extensive debridement of the infected area 
was done with the electric knife without an3' 
improvement. The skin area involved was 
extending so that the present picture showed 
an almost complete involvement of the entire 
abdominal skin. On the one hundred thirt3'- 
third da3' he was transferred to the Division 
of Plastic and Reconstructive Surger3'. 

The necrosis continued to spread, with a 
characteristic raised, serpiginous border. On 
the one hundred seventieth day a new spread- 
ing zone started about the umbilicus. Treat- 
ment till now with cod-liver oil pastes, 
chlorinated lime, zinc peroxide, high vitamin 
diets, etc., were to no avail. On the two 
hundred and second and two hundred and 
twent3''-sixth da3’- respectivel3’-, excision of the 
ulcer at the peripher3r was done b3'- means of 
the electric knife. The infection continued 
to spread; the pain was extreme. On the two 
hundred thirt3'-fifth da3'’ 1000 maggots were 
poured into the wound and held in place with 
a copper screen. In five da3's the3' were re- 
moved and for the first time the skin edge 
looked clean, except for a small area in the 
left lower quadrant of the abdomen. New 
maggots were applied for six da3'S and were 
removed on the two hundred fort3’^-eighth da3’’ 
of his illness. The wound looked cleaner than 
at 3113^ previous time except for the area in the 
left lower quadrant, and a small zone about 
the umbilicus. Three da3'^s after this the 
patient began to show signs of a rapid decline, 
becoming lethargic, stuporous and delirious, 
with nausea and vomiting. The blood pressure 
dropped. He presented a picture of exhaustion 
due to a long standing chronic infection. A 
transfusion of 200 c.c. of blood b3' the indirect 
method was gi^'en and repeated three da3's 


* From the Ser^'ice of Dr. W.alter Coakley — Division of Plastic & Reconstructive Surgery at Kings County 

Hospital, Brookljm, N. Y. 

287 



August, 1936 


288 American Journal ol Surgery Coaklcy & Klcin ^Sklll GangrCnC 


later. Inspection of the wound showed a 
remarkable improvement under the maggot 
therapy, extension had stopped, the edges had 



Fig. I. Abdomen before the skin graft. 

flattened and were showing signs of epitheliza- 
tion, the necrotic zone was gone, but the 
patient became moribund and appeared to be 
doomed to exitus. A Levine tube was passed 
for the administration of medication and 
fluids. Intravenous glucose and insulin were 
given for nutrition; various stimulants were 
given parenteral^; an e.xtract of the adrenal 
gland (Swingle) and saline solution through 
the Levine tube was given to combat an 
adrenal insufficiency due to infection. In forty- 
eight hours he showed a definite improvement 
which continued until his discharge. On the 
two hundred fifty-ninth day he was given 
another transfusion of 1 50 c.c. b3' the indirect 
method. The wound looked even better than 
previously-. 

Shortly after, he complained of the return 
of pain in the abdominal area. On the two 
hundred sixty^-ninth day, the right three- 
fourths of the ulcerated zone was covered with 
large conical shaped pinch grafts, held in place 
with paraffin mesh gauze and rubber sponges 
for pressure. One week later about 75 per cent 
of these grafts had taken. His subsequent 
course was satisfactory. His strength returned 
rapidly, he gained weight, etc. 

On the two hundred eighty'-eighth day, 
seventy-five pinch grafts of the large ty-pe 
were again placed on the abdomen and the 
wound dressed with the same gauze and 
sponges; about 90 per cent of these took by the 
end of one week. The patient was now up and 
about and was discharged from the Hospital 


on December 18, 1935, three hundred nine 
day's from the onset of his illness. There were 
just a few small areas which had to granulate 
in for complete healing of the abdomen. In 
the last few weeks he received ultra-violet 
therapy', a definite aid in the healing of the 
wound. Numerous blood chemical analyses, 
urinaly-ses, Wassermann and blood cultures 
u'ere done, but nothing abnormal was found. 
His red cell count varied from 3,600,000 to 
4,000,000 with a hemoglobin of 70 per cent 
to 80 per cent. Cultures from the wound 
showed a profuse gro^^■th of a non-hemolytic 
streptococcus. 

In 1924, Cullen^ described a case of a 
“Progressively enlarging ulcer of the ab- 
dominal wall involving the skin and fat 
following drainage of an abdominal abscess 
apparently' of appendiceal origin.” After an 
extensive spread, the margins were cut 
with the cautery', the advance was stopped, 
the area pinch grafted and the lesion 
healed. That same y'ear, Christopher- 
described a “Severe spreading carbuncular 
infection of the chest wall following rib 
resection under local anesthesia.” He noted 
that the pain suffered was e.xcruciating 
and the attendant emaciation of the pa- 
tient was marked. This case responded 
eventually' to the electric cautery'. In 1935 
Stewart-Wallace® collected 37 cases and 
show'ed that they' could be grouped gs a 
clinical entity' under the title of Progres- 
sive post-operative gangrene of skin. A 
history' of a previous operative procedure, 
usually' an appendectomy' or for empyema, 
was obtained. The appearance of the lesion, 
the raised, swollen, thickened, slightly- 
everted necrotic border, the serpiginous 
outline, the bright granulations, the ex- 
quisitely' tender tissues, the progressive 
nature of the disease, all these are typical 
and constitute a definite entity-. The failure 
of the lesion to respond to any' method of 
therapy' except the electocautery-, although 
infrequent ones have responded to quartz 
light, 6 per cent sodium chloride and im- 
munized blood transfusions'"”® entitles 
this condition to be placed in a separate 
categorv. 
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Meleny"’^ studied several cases bac- tissues, the necrosis continued to advance, 
teriologically. He isolated from such cases The change foIIo^Ying the maggot therapy 
a Microaerophilic streptococcus and a was so definite as to leave no question of 



Fig. 2._The skin grafts which have taken are shown in 
situ. 

Staphylococcus aureus. He demonstrated 
that the lesion was a product of bacterial 
synergism, and was able to reproduce the 
lesion in animals. 

The therapy of this condition has re- 
solved into one important procedure. High 
vitamin diets, general nursing care, multi- 
ple blood transfusions, zinc peroxide, ir- 
radiated petroleum, cod liver oil pastes, 
quartz light, .v-rays, local antiseptics of all 
types, etc., have been helpful but ineffec- 
tive. Excision well beyond the border with 
the cautery has been the only effective 
means of controlling the spread of the 
lesion. However, in the last few years there 
has been an increasing literature on the use 
of maggots in various types of infections. 
They have been used successfully in car- 
buncles, sloughing leg ulcers, gangrene of 
the toes, etc., as well as originally in osteo- 
myelitis. Ferguson and McLoughlin® used 
maggots in these conditions and also in one 
case of a hematoma and wound infection 
following repair of an incisional hernia, to 
remove the sloughing and necrotic tissues. 

The use of maggots in cases of progres- 
sive postoperative gangrene of skin is not 
mentioned in the literature. In this case, 
despite multiple electrical resections of the 


Fig. 3. The abdomen healed. 

its effectiveness. The suggestion is ad- 
vanced that maggot therapy plus early 
resections of the involved tissues may be 
more effective than simple cautery therapy. 
The selective action of maggots for the 
necrotic and infected tissues would prevent 
needless wide resection of normal struc- 
tures, our onl}’- means at present of con- 
trolling the progressive ulceration. Maggots 
are easily available and simple to apply. 

The importance of early recognition of 
this condition of progressive postoperative 
gangrene of the skin must be emphasized. 
Too frequently it is only after weeks of 
spread and suffering that the true nature 
of the lesion is recognized. The condition 
is more prevalent than a search of the 
literature reveals. This particular case was 
originally diagnosed as a “boil,” then a 
“carbuncle” and finally as an infection of 
the skin. It was only on the twenty-fourth 
and thirty-eighth postoperative days that 
cautery resection was instituted. Stewart- 
Wallace® mentions the following in the 
differential diagnosis of this condition: 

1. Common wound infections. 

2. Erysipelas. 

3. Gas gangrene. 

4. Hemolytic streptococcal gangrene of 
skin (Meleny). 



August, 1936 


290 American Journal of Surgery COclklcy & Klcin Skin GtingrCne 


5. Ecthyma gangrenosum. 

6. Infections with specific organisms, 
such as diphtheria, tubercle bacillus, blasto- 
mycosis. 

7. Amebiasis cutus. 

8. Foul sloughing infections following 
human bites. The response of the ulcerated 
zone to this therapj’’ is remarkable. The 
advance stops, the wound granulates 
and epithelial growth rapidly advances. 
Thiersch or pinch grafting shortens the 
convalescent period. 

SUMMARY 

1. A case of “progressive postoperative 
gangrene of the skin” is presented. 

2. The condition must be diagnosed 
earl3\ It is a clinical entity. Too often it has 
become an extensive lesion before its nature 
is recognized. 


3. Maggot therapy is a useful aid in the 
treatment of this condition. Whether or not 
it alone is as effective or more so than the 
eautery, is problematical. In this case its 
use was undoubtedly effective. 
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CONCLUSION OF ARTICLE OF DRS. ELMER AND BOYLAN 


CONCLUSION 

1. The history of this case, discounting 
the age element was strongly suggestive 
of Ewing’s Tumor, but, the clinical course 
and roentgenographic evidence pointed 
quite definitely to osteogenic sarcoma. 

2 . It is a matter of conjecture just 
what casual influence, if any, this man’s 
previous fracture played in the production 
of the tumor. Did it, as Kolodn^^ states, 
produce a stimulus to growth and lead 
to an elimination of growth restraint 
in the traumatized region? Certainly it is 
known that a tumor was not present 


before the fracture occurred, at least, 
it could not be detected by x-ray examina- 
tion. Furthermore, the tumor mass seems 
to have taken origin in the vicinity of the 
traumatized area. 

3. The clinical course of this case was 
followed carefully. Frequent .v-ray pictures 
were taken but a final diagnosis was not 
made definitely until autopsy. 

4. One should bear in mind the possi- 
bility of a bone malignancy occurring 
in the course of an apparently innocent 
fracture if the proper constitutional pre- 
disposition is present. 


Continued from p. 284. 


HYDRONEPHROSIS DUE TO BALDVALVE OBSTRUCTION 
BY PAPILLOMA AT URETEROPELVIC JUNCTION=^ 

Meredith F. Campbell, m.d., f.a.c.s. 


NEW 

H ydronephrosis caused by an 

irregularly growing neoplasm of the 
kidney or renal pelvis and blocking 
the pelvic outlet is a relatively common 
urologic observation. Recently, however, 
an infected hydronephrotic kidney was 
removed from a man of twenty-four years 
of age in whom the obstruction was a 
papilloma which functioned as a ball-valve 
at the ureteropelvic junction. Diligent 
search of the literature has failed to reveal 
a similar instance but I cannot believe that 
the condition is as unusual as this fail- 
ure implies. Yet the case is reported not 
because of its rarity but for its surgico- 
pathological interest and the peculiar prob- 
lem in urographic diagnosis presented. 
Inasmuch as the man had been treated for 
“chronic pyelitis” for many years and had 
twelve stones removed from the kidney 
only seven months prior to the discovery 
of his renal growth, it was thought the 
present obstruction was due to a non- 
radiopaque stone at the pelvic outlet which 
caused a negative or filling defect shadow. 
Operation proved the “stone” to be a 
papilloma which produced ball-valve ob- 
struction (Figs. I and 2). 

CASE REPORT 

N. F., Italian, painter, aged twenty-three 
years, was admitted to the Urological Depart- 
ment of Mountainside Hospital, January 15, 
1935 complaining of attacks of right abdominal 
pain of fourteen years duration, which began 
at the age of nine years, in the region of 
McBurney’s point. There was intermittent 
hematuria and burning on urination. During 
one of the sharper attacks of pain at sixteen 
years of age the appendix was removed. The 
right sided pain persisted, tj^pical attacks of 
renal colic appeared and an .v-ray film showed 
a moderate size stone localized to the right 


YORK 

renal pelvis. Shortly after the appendectomy 
a cystoscopic examination yielded no addi- 
tional information but for some inexplicable 
reason pyelography was not performed. 

When the writer first saw the boy on Janu- 
ary 30, 1935, he made a note “the long history, 
since nine years of age, suggests congenital 
ureteropelvic obstruction, probably an aberrant 
vessel. Believe the calculi are secondary.” 
Urologic investigation by excretorj’- urography, 
cystoscopy, ureteral catheterization and bi- 
lateral retrograde pj^elography revealed a 
normal left upper urinary tract. On the right 
there were infected (staphjdococcus) hydro- 
nephrosis with advanced renal destruction, 
multiple calculi in the pelvis, thought previ- 
ously to be gallstones, an ill defined urographic 
outlining of the pelvic outlet, calcified lymph 
glands over the sacrum and fifth lumbar verte- 
bra in the midline and over the left transverse 
process of the fifth lumbar vertebra. The 
blood non-protein-nitrogen estimation showed 
30 mgm. per 100 c.c. The phenolsulphonph- 
thalein excretion was 68 per cent in two hours; 
the Wasscrmann was negative and the blood 
count disclosed a slight leucocjTosis. 

February ii, 1935, a right pyelotomy was 
done. Through a curved incision the kidney 
was mobilized. The peritoneum was opened to 
permit palpation of the gall bladder which was 
found normal. Following the closure of the 
peritoneum, i large 2 cm. and 1 1 small phospho- 
uratic stones varying from 0.5 to i cm. in 
diameter were removed from the kidney by 
posterior pyelotomy. There was moderate 
sclerotic peripyelitis with rather marked scar- 
ring at the ureteropelvic junction which was 
liberated to a degree which seemed to assure 
free pelvic drainage. The wound was closed 
with cigarette drainage in the usual manner, 
one drain being left down to the unsutured 
pyelotomy incision. The patient left the 
hospital in three weeks. 

During the following seven months albumin- 
uria, moderate pjmria and a mild pain in the 
right renal region persisted. The patient failed 
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to gain strength and weight. He was advised 
to reenter tJie hospital. Right retrograde 
pyelography showed a filling defect or negative 



Fig. I. Retrograde pyelogram in which, at the pelvic 
outlet, is seen the filling defect or negative shadow 
produced by the papilloma. The pelvis is hydro- 
nephrotic. 

shadow (Fig. i) in the ureteropelvic area and 
caused the writer to make the erroneous 
diagnosis of calculus, probabl}' uric acid, 
obstruction at the pelvic outlet. 

On renal e.\ploration on September 25, 1935, 
the kidney was found denselj' embedded in a 
postoperative scar and removed because of 
advanced damage by hydronephrosis and 
infection. The ureter was found kinked over 
the lower pole of the kidney; doubtless this 
was a sequel of the previous operation. The 
operative wound was closed in the usual man- 
ner and with cigarette drainage for 48 hours. 
The patient was discharged fourteen daj’s 
postoperatively. 

Pathological Report (Dr. M. J. Fein). 
Macroscopieally the kidney measures 10 X 3 
X 2 cm. The capsule strips with ease and the 
surface is smooth. On cut section, the pelvis 
and calyces arc found to be considerably 
dilated (Fig. 2). The pyramids are destroyed 
and the cortc.v is thinned and uneven. The 
striations arc indistinct. 

In the pelvic ureteral orifice there is a round 
rcddisii-brown tumor which measures 6 mm. 
in each diameter. It is attached by the narrow 
pedicle to the mesial wall of the orifice and 
causes a i>all-valvc obstruction. 

Microscopically the remaining kidney struc- 
ture shows atrophy of the tubules; the glomeruli 


vary from normal to those that are atropliied 
and fibrosed. 

The neoplasm in the ureteral orifice is 



Fig. 2. Surgical specimen. The position of the papilloma 
at the pelvic outlet is well shoivn. 


covered by a layer of stratified epithelium 
arranged about a connective tissue core in 
which the blood vessels are contained. 

Diagnosis. Papilloma of the ureteral orifice; 
infected hj'dronephrosis. 

CO....\xENT 

Judging by the slow evolution of a 
growth such as was found at the pelvic 
outlet, the lesion may have been present 
for several j’ears and have been the princi- 
pal accessory etiologic factor not only m 
the perpetuation of the renal infection but 
.also in the formation of the stones removed 
seven months prior to nephrectomy. The 
rarit}' of cases in which pelvic irritation by 
stones might be considered to be an etio- 
logic factor in tumor formation would 
suggest that here, too, no such relationship 
existed. Yet in this present case a pelvic 
stone was known to exist for twelve years 
with a clinical history of fourteen years and 
during a period of comparativcK’ rapid 
body growth and tissue changes during 
adolcsence. It is, therefore, conceivable 
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that chronic irritation produced by stone 
and infection may have been a predisposing 
factor, at least, in the development of the 
papilloma. 

Urographicall}’^ the filling defect caused 
by the tumor at the ureteropelvic junction 
so closely simulated the negative shadow 
of a non-radiopaque calculus that the 
combination of the urographic observation 
and the previous pyelotomy for stone led 
to the erroneous diagnosis of calculus 
obstruction. Pure uric acid stones cast no 
roentgenographic shadow and in a pyelo- 
gram are often outlined as vacuoles or 
filling defects. 

Theoretically, should the diagnosis be 
correctly made in a case such as is reported 
here, the conservative surgical treatment 
is resection of the tumor-bearing uretero- 
pelvic junction followed by ureteroneo- 
pyelostomy. Yet the degree of malignancy 


of the tumor can scarcely be known and 
conditions favorable to the performance of 
such an operation are most unlikely to 
exist. Moreover, the anastomosis of a 
normal ureter to the lower renal pelvis is 
almost certain to be followed by dense 
stricture at the site of union. These con- 
siderations and, more particularly, ad- 
vanced hydronephrotic renal injury, call 
for nephrectomy, as in my case. 

SUMMARY 

A case of hydronephrotic renal destruc- 
tion secondary to a ball-valve papilloma 
at the pelvic outlet is reported. Chief inter- 
est focuses upon the diagnosis; attention 
has been directed to the urographic filling 
defect caused by the growth but which 
might justifiably be thought to be produced 
by a non-radiopaque calculus. Nephrec- 
tomy is the usual treatment. 



POSTOPERATIVE CASE OF LATE AND DISABLING ULNAR 

NERVE PALSY 

Oscar E. Fox, m.d., f.a.c.s. 


READING, PA. 


J H. M., white, male, married, aged forty- 
six years, occupation fireman and driver 
* for a fire company, tvas admitted to St. 
Joseph’s Hospital, November 20, 1934. 

Symptoms. He complained of weakness and 
loss of sense of touch, numbness and tingling 
in the little finger, the outer half of the ring 
finger of the right hand, and the ulnar side of 
the right forearm. These sj^ptoms became 
pronounced in June, 1934 and were disabling a 
little later so that he was unable to con- 
tinue driving the fire apparatus or plaj"^ his 
accordion. 

History'-. He fractured his right elbow when 
he was one j^ear old. Details of the treatment 
of this fracture can not be obtained except 
that there was nothing unusual about the treat- 
ment and the end result and function obtained 
were satisfactor3\ 

Family bistorii-, habits, past health, physical 
examination and laborator^r studies were 
either negative or have no bearing on the 
condition. 

Examination oj Right Upper Extremity. The 
right elbow appears enlarged on the inner side 
with an increased carr^dng angle, or decubitus 
valgus deformitj^ measuring 40°, which is 
approximatelj' 30° more than normal. There 
was definite weakness and limited function 
of the hand and forearm with some atrophy of 
the hj^pothenar eminence and the intrinsic 
muscles of the hand. 

Ai-ray examination reads as follows: “There 
is a suggestion of an old fracture or bone 
injurj' to the right olecranon at the elbow joint. 
This has resulted in some angulation at 
the elbow. Diagnosis: Old fracture of elbow 
joint.” 

Preoperative Neurological Examination. A 
marked hypalgesia approaching anesthesia 
was present in the little finger, ulnar half of 
the ring finger, and inner side of the dorsum 
of the hand and of the right forearm with 
atrophy of the intrinsic muscles of the hand. 
There was numbness and clumsiness in the 
movements of the hand and weakness of lle.xion 
n the little finger, the terminal phalanges and 


in adduction and abduction of the fingers 
and in adduction of the thumb. 

Operation, November 20, 1934. An incision 
was made over the right elbow. The ulnar nerve 
was exposed and dissected out, being lifted 
from the groove with comparative ease. 
There was a fusiform swelling of the ner\^e for 
I to inches. The nerve was placed in front 
of the internal condjde under a flap of muscle 
and muscle sheath, using catgut to suture the 
fascia and muscle sheath. Dermal sutures 
were used for the skin. 

Postoperative Neurological Examinations. 
Dec. I, 1934. “Patient shows almost complete 
return of function in the right ulnar ner^'e. I 
can detect no disturbance in sensation and no 
motor weakness in the 4th and 5th fingers. 
Some atrophy exists but this will probably 
clear up in a short time. I believe the patient 
will make a complete recover}'.” 

February 10, 1935. The numbness of forth 
and fifth fingers has cleared partially. He is 
now able to fulfill his duties as a fireman to a 
much greater extent than formerly. There is 
still weakness of the little finger. Flexion of the 
ring finger is intact. There is slight weakness in 
flexion of the terminal phalanges as well as in 
adduction and abduction of the fingers and in 
adduction of the thumb. There is diminution 
of pain sensation along the ulnar nerve dis- 
tribution which is associated with hj'persensi- 
tivity, a pin felt dull but produced a verj' 
unpleasant sensation. Some atroph}' of intrinsic 
muscles of the hand still persists. Vibratory 
and joint position sensation in the small finger 
was normal. 

Opinion. “Definite improvement in motor 
power and sensation. Hypersensiti's’itj' of the 
skin is indicative of returning function in the 
ulnar nerve.” 

Final Result. There has been gradual motor 
and sensory improvement. By November i, 
1935, he claims to have completely recovered 
his full strength and motor power and entirely 
lost all abnormal sensations of the affected 
part. He is able to drive his fire truck and play 
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his accordion as well as previously. In addition 
he has a larger range of motion at the elbow in 
flexion and extension of his forearm. He also 
has increased function, for example, he is now 
able to comb the hair on the back of his head 
and button his collar button on the back of the 
neck with his right arm which he was unable to 
do formerly. 

COMMENT 

There are over loo cases of late and 
disabling ulnar nerve palsy reported follow- 
ing injury of the external condyle but in 
searching through the literature I was 
unable to find one with as long a symp- 
tom free period. He fractured his elbow at 
the age of one year and had no trouble 
until the age of forty-six years, approxi- 
matel}’ forty-five years after the original 
injur}'-, a symptom free period of forty-five 
years. 


SUMMARY 

The history of a fractured elbow at the 
age of one year followed by a disabling 
ulner nerve palsy at the age of forty-six 
years presents an unusually long symptom 
free period. The symptoms began with 
disturbed sensation, weakness, and finally 
atrophy, increasing in severity until they 
became disabling. The operation provided 
a new route for the ulnar nerve in front of 
the internal cond3de. The improvement 
after operation was immediate and marked, 
so that eleven days after operation a 
neurological examination showed almost 
complete return of function in the right 
ulnar nerve. The end result was very satis- 
factor}' with freedom from all symptoms 
and recovery of his full strength and motor 
power. He is enjo^dng increased function 
and a larger range of motion at the elbow 
than at any other time during his life. 



RUPTURED TUBAL PREGNANCY WITH MASSIVE 
RETROPERITONEAL HEMORRHAGE-^ 

CASE REPORT 
Ira Wilens, m.d., f.a.c.s. 

NEW YORK 


W HEN there is interference with the 
passage of a fertilized ovum through 
the oviduct a tubal pregnancy re- 
sults, the most frequent cause being chronic 
follicular salpingitis with its resultant 
altered tubal mucosa in the form of adhe- 
sions between the folds and false diver- 
ticula (Williams,* Opitz,- Falk’). As the 
progress of the ovum is hindered, imbed- 
ding takes place at the point of arrest and 
varies with the site in the tube at which the 
ovum is stopped. Near the fimbriated ex- 
tremity luminal imbedding occurs, whereas 
towards the cornua of the uterus the mural 
type is more frequent (Falk’’). 

The clinical course of the disease bears a 
direct relationship to the type of imbedding 
and its location in the tube. In the luminal 
type near the fimbria the clinical symptoms 
are usually milder and result in more 
frequent tubal abortions with hematocele 
formation. On the other hand, with the 
mural type near the uterine end there is 
tubal rupture with its associated acute and 
grave symptomatology. 

Tubal rupture is either intra- or extra- 
peritoneal, that is, between the layers of 
the broad ligament when it is called intra- 
ligamentarv. Intratubal abortion with rup- 
ture into the peritoneal cavity is by.far the 
most frequent termination of tubal preg- 
nancy. Intraligamentary, however, is verv 
uncommon and occurs about once in 
75 cases. \\ illiams’ quoting statistics of 
Mandl and Schmidt, Kustner and Fchling 
finds it noted 4 times in 276 cases and in 
50 six'cimens jx^rsonally examined found 
it but once. 

Frank' found orilv one instance in a 


Urdan’ in a clinical study of 474 cases 
mentions intraligamentary ruptures in 
7 patients. From these figures we find the 
average incidence of intraligamentary in 
tubal pregnancy is i .4 per cent. 

Following intraligamentary rupture the 
pregnancy may pursue one of several 
courses: 

1. It may continue unrecognized to 
term, when by operation a living child is 
extracted (Tissier and Wiart®); or the 
pregnancj' may continue from the time of 
rupture for several months and a viable 
or non-viable fetus delivered by operation 
(Taliaferro®). 

2 . The pregnanej’’ may continue for a 
time followed by the death of the fetus and 
retention of the uninfected gestation sac 
for varying lengths of time (Merial,*® 
Lemercier,** Gilles and Pont,” Flatan*’). 

3. With rupture between the folds of 
the broad ligament and immediate death 
of the fetus, a hematoma forms which may 
or may not rupture secondarily into the 
peritoneal cavity. If secondary’ intraper- 
itoneal rupture does not take place and if 
the bleeding continues, a huge retroper- 
itoneal hematoma forms lifting forward the 
colon, peritoneum, etc., as the blood dis- 
sects its way upward. That this is unusual 
is evidenced by the finding of only one such 
case report, that of Pancot'* who described 
it in 1924. 

Following is the report of a similar case. 

B. S. Gravida 3, Para 2, colored, twenty- 
eight years of age was admitted to Harlem 
Hospital, April 14, 1932, complaining of severe 
abdominal pain of two days duration. Her 
menstrual iiistory wns normnl; no dysmenor- 
hea: last pcrirKl i)cing in January, 1932. Early 


sludv <»f So cases. 
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in February the patient began to “spot” 
which continued for six weeks but no free 
bleeding at any time. On March 5, she experi- 
enced a sudden, severe, shooting pain in the 
lower abdomen and which continued inter- 
mittently throughout the day. The next 
twenty-four hours she felt very well. On the 
third day the pain recurred but more severe 
than at onset and the patient entered hospital 
feeling very weak and in acute pain. 

On admission there was marked pallor of 
mucous membranes, restlessness, and slight 
air-hunger, B.P. 122/66. The heart and lungs 
were normal. The abdomen was somewhat 
distended and more prominent on the left. 
The right side was soft, the left distinctly 
rigid, with an indefinite, soft mass; no shifting 
dulness though the left flank was dull. The 
perineum was firm and the vagina roomy; 
the cervix was closed, firm, directed toward 
the hollow of sacrum; no bleeding was present. 
The uterus was anteflexed, slightly enlarged, 
firm and pushed to the right. The fornices 
were clear. 

Red blood count showed 2,980,000 cells 
hemoglobin and 60 per cent; white blood cells 
22,300 with a differential count of polymorpho- 
nuclear cells 77 per cent, lymphocytes 16 per 
cent, band forms 7 per cent. Sedimentation 
time was settling of 13 mm. in one hour. 

Notwithstanding that the history and some 
of the findings upon e.xamination pointed to a 
diagnosis of ruptured ectopic pregnancy, owing 
to the absence of physical signs of free fluid 
and with the lateral displacement of the uterus 
by a mass lying out of the pelvis, a preoperativc 
diagnosis of a left ovarian cyst with a twisted 
pedicle was made. 

Operation. Through a left subumbilical 
incision the peritoneal cavity was opened. No 
free fluid was found. The peritoneum of the 
left iliac fossa, the left lumbar gutter and the 
superimposed descending colon appeared ele- 
vated and deep purple in color. The normal 
sized uterus was lying in the hollow of the 
sacrum pushed over to the right by a hemor- 
rhagic left tube, 4X5X6 cm., bound down 
in the cul-de-sac. A retroperitoneal collection 
of blood was evident. An incision 2 cm. long 
was made over the inner third of the left 
tube and the fetal sac with a 1.5 cm. fetus 
delivered. Clamps were placed on the infundi- 
bulopelvic ligament and the mesosalpinx and 
cut. The layers of the mesosalpinx were wideh’ 
separated by the accumulated blood under- 


neath it. The tube was removed, including 
excision of the uterine cornua. Figure-of-eight 
suture at the cornua and transfixion sutures 
along the mesosalpinx were placed for hemo- 
stasis. The left ovary appeared normal and 
was not removed. Another incision 5 cm. long 
was made through the peritoneum of the left 
iliac fossa and about 750 c.c. of clotted blood 
was evacuated from the retroperitoneal space. 
This incision was closed with plain catgut. 
The abdomen was closed without drainage. 

Convalescence entirely uneventful, the 
wound healed by primary union and the 
patient left hospital on the fourteenth post- 
operative day. 

Pathological Report. Specimen consists of a 
Fallopian tube 6 cm. long, the fimbriated 
e.\tremity is agglutinated and the proximal end 
dilated to the size of a large walnut with a 
rupture i cm. in diameter. The dilated portion 
is filled with clotted blood and lined by a 
shaggy membrane. 

Microscopic Examination. Section of the 
tube shows numerous thickened villi projecting 
into the lumen. Adjacent villi have fused to 
form pseudoglandular spaces. The stroma 
consists of large polygonal eonnective tissue 
cells. There is moderate round eell infiltration. 
Imbedded in the outer portion of the muscular 
wall is a mass consisting of clotted blood, 
degenerating chorionic villi and large con- 
nective tissue cells with abundant cytoplasm 
and pale nuclei. 

Diagnosis. Chronic salpingitis; tubal preg- 
nancy. 

SUMM.ARY 

A case of ruptured tubal pregnanej" is 
described. There was no free blood in the 
peritoneal cavity, the gravid tube having 
ruptured between the folds of the broad liga- 
ment forming a massive retroperitoneal hema- 
toma with a mural tj’pe of imbedding of the 
ovum in the inner third of the tube. 
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PERIRECTOSIGMOID ENDOMETRIOSIS SIMULATING 

CARCINOMA 

Louis Friedman, m.d. 

Attending Surgeon, Sydenham Hospital 
NEW YORK 

E ndometriosis is one of the most case here reported it was the interesting 
interesting and bizarre diseases of history and the clinical picture with the 
embryonic origin encountered in the findings at operation which determined 
female. This pathological phenomena is the diagnosis, but not before operation, 
characterized by proliferating endometrial The endometriosis caused an unusually 
deposits in various organs and tissues, hard, gritty exudate in each broad ligament 
which must have been distributed diverse^ at its base, making it most difficult to 
in these unexpected localities since the mobilize the uterus even after the broad 
beginning of ovarian function, remaining ligaments were severed. The feel to the 
quiescent and without symptoms; then, finger and to the touch is quite different 
without apparent premonitarj" cause, acti- from that of chronic pelvic inflammation 
vation starts the sequence of symptoms, or chronic exudate in the broad ligament, 
depending upon the location of these While small individual endometrial de- 
ectopic endometrial deposits. S^TOptoms posits could not be demonstrated any- 
may be single or multiple; their severity where, the resulting pathological changes 
depending upon the site and their effect and exudate from proliferations were of 
upon the surrounding structures. sufficient density to cause perirectosigmoid 

It is essential that the gross appearance fibrosis and at each menstrual period cause 
and symptomatology of this pathological a definite narrowing of the lumen of the 
curiosity should be familiar to both gyne- bowel at the rectosigmoid junction followed 
cologlst and surgeon. The differential diag- by partial intestinal obstruction. A left 
nosis between pelvic endometriosis and inguinal mass at the external ring was an 
chronic inflammation of the broad liga- endometrial deposit causing periodic cj^cllc 
ments and tubes, particularly the “baked premenstrual and menstrual sj'mptoms. 
in ” or “frozen type,” is clinically not easy. A few daj^s prior to menstruation, this mass 
In the pelvis the most important charac- would become enlarged, attain a certain 
teristic of endometriosis is the tendency to size, then decrease and remain small after 
form exceedingly firm, almost gritty fibrotic menstruation. 

exudate and very hard, unj'ielding pelvic Depending upon the location of the 
adhesions. endometrial deposits, the cyclic charac- 

The composite clinical picture should be ter of the symptoms, therefore, is of im- 
carefully interpreted in order to make the portant clinical significance and should 
proper diagnosis, if possible. In many be so evaluated. The symptoms whatever 
instances, it can only be made at operation, they may be, gradually set in a few days 
b}' visual evidence of the presence of endo- before menstruation, attain their height 
metrial transplants scattered upon the during menstruation and decrease after 
uterus, tubes or ovaries, and the exceed- menstruation. 

ingly dense and unyielding character of the The patient in this case was compara- 
base of the broad ligaments. Some cases tiveK' comfortable between menstrual pe- 
though clinically endometriosis, may not be riods a few days prior to and during men- 
pro\'ed to be so if the pathological findings struation she had all the symptoms of 
show no endometrial transplants. In the partial intestinal obstruction with disten- 
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sion due to mechanical ileus, nausea and 
vomiting, with a moderately painful en- 
largement of the mass in the left inguinal 
region, these symptoms reaching the apex 
during menstruation and gradually sub- 
siding as the periods were ended. After 
menstruation the bowel function became 
normal. Proctoscopic examination showed 
a rigid obstruction at the rectosigmoid 
junction with marked narrowing of the 
lumen of the bowel. The mucosa was 
puckered into folds, red and congested but 
was otherwise normal in character. It did 
not have the appearance of carcinoma. 
On the presumption that this patient was 
suffering from a rectosigmoid carcinoma 
a colostomy was to have been performed 
b^y another surgeon, during one of the 
periodic attacks of ileus. There was also 
present a small endometrial deposit pos- 
terior to the cervix in the rectovaginal 
septum. 

The etiolog}’’ and pathogenesis of this 
interesting disease is well described in 
monographs by Sampson, Cullen, Novak, 
and others, while the resume by Hosoi is 
found in the International Surgical Digest, 
Vol. 13, June 1932, No. 6, W. F. Prior and 
Company. 

According to Sampson, pelvic endo- 
metriosis occurs in lo to 20 per cent of 
women between the age of thirty years and 
the menopause. Sterilization by .v-i'a^* 
therapy or a bilateral oophorectomy usu- 
ally cures the symptoms resulting from 
the endometrial deposits in structures other 
than the pelvic organs. 

CASE REPORT 

J. A., aged forty jTars, married, was ad- 
mitted August I, 1932 for partial intestinal 
obstruction and a fibroid uterus. She com- 
plained of pressure over rectum during menses, 
occasional menorrhagia and loss of 35 pounds 
during the past year and difficult bowel 
movement. Her menstrual history was normal. 
She was never gra\dd. There was inability to 
have normal bowel movements for ten days 
premenstrually, comenstrually and for one 
week following menstruation. Between men- 
strual periods, the bowels were normal, the 


pressure in the rectum, the bearing down 
sensations, the enlargement of the “gland” 
in the left groin, the symptoms present prior 



Fig. 1. Distribution of ectopic endometrium. [Copied 
from Hosoi, International Surgical Digest, Hagers- 
town, W. F. Prior <S: Co., 13; 6, 1932.] (i) Ovary. (2) 
Uterine wall. (3) Fallopian tube. (4) Intraperitoneal 
portion of round ligament. (5) Groin-intracanalicular 
and extra peritoneal portion of round ligament. (6) 
Labium majus-extra peritoneal portion of round 
ligament. (7) Rectovaginal septum. (8) Rectosig- 
moid. (9) Appendix. (10) Uterosacral ligaments, (ii) 
Umbilicus. (12) Laparotomy scar. (13) Urinary 
bladder. (14) Perineum. 

to and during the menstrual period, would 
subside and become normal between periods. 
There was never anj’" blood or mucous in the 
stools. The onset of her symptoms started 
about one and one-half years ago when the 
patient had menorrhagia twice followed by 
the pressure and bearing-down sensation dur- 
ing the menstrual period. Since then, each 
month at the time of the menstrual period the 
bowels would not move, there was an associ- 
ated loss of appetite and she would vomit if 
she ate. There has also been a coincidental loss 
of weight. 

Siimmari'-. Ill one and one-half 5'ears with 
menorrhagia, recurrent constipation, bearing 
down sensation and pressure in rectum ten 
days prior to and during menstruation, nausea 
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and vomiting, enlargement of “gland” in left 
inguinal region during menstruation; loss of 
weight and abdominal distention. 

Physical Examination. The patient was 
spare and somewhat emaciated. The lungs, 
heart and pulse were normal. The blood pres- 
sure was 146/100. The temperature was 
normal. The abdomen was somewhat dis- 
tended, showing loops of distended small 
bowel, a palpable non-tender mass in the 
suprapubic region and a hard, elongated nodule 
in the left inguinal region. 

Vaginal Examination. Fairly large retro- 
verted fibroid uterus, fixed between normal 
adnexa. There was considerable hard, some- 
what painful, rigid infiltration in the fornix 
and to both sides laterally from the cervix. 

Rectal Examination. A hard non-yielding, 
ring-like infiltration about the rectosigmoid 
junction, extends around the entire circum- 
ference of the rectum and forms a definite 
stricture through which even a lead pencil 
would not pass. 

Prostoscopy. The prostoscope can be in- 
troduced only at an extreme pelvic angle and 
then meets a firm resistance above and beyond 
the first valve. Prostoscopy shows infiltration 
and edema of the rectal mucosa, not charac- 
teristic of carcinoma and does not bleed. No 
mucous was seen. 

Operation. August 5, 1932. Under spinal 
anesthesia, a supravaginal hysterectomy and 
bilateral salpingo-oophorectomy was done. 
There was a general gritty infiltration of the 
base of the broad ligaments but no evidence 
of endometrial deposits anywhere. 

Preoperative Diagnosis. Fibroid uterus, 
retroverted 3°, impacted and endometritis. 

Through a low median incision the uterus 
and pelvic organs were found to be firmly 
bound by thick adhesions to the pelvic colon 
and rectum. On the right side a pedunculated 
fibroid was densely adherent to the right pelvic 
wall and rectum. The uterus was bound down 
anteriorly to the bladder and posterior^ to 
the rectum and was delivered with great 
difficulty. A supravaginal hysterectomy was 
performed for multiple fibroids with consider- 
able difficulty because of the dense adhesions 
binding the uterus to the bladder and rectum, 
suggesting the possibility of a carcinoma of 
the base of the broad ligament. Because of 
continuous oozing from the separation of the 
adhesions, two cigarette drains were intro- 
duced and the abdomen closed in layers. 


_ Five days postoperatively, rectal examina- 
tion showed much more narrowing of the 
bo%vel lumen which did not admit the finger 
into this densely hard contraction. There was a 
great deal of perirectal hard infiltration which 
felt like an infiltrated peri-rectal exudate 
causing the stricture of rectum. A colostomy 
for relief was considered. 

Revision of Historx,'-. With the rectal and 
vagina! findings of the hard, painful, cul-de-sac, 
the narrowing of the rectum at the rectosig- 
moid junction, the mucous membrane of the 
rectum being normal with the pathological 
findings at operation, the diagnosis of a severe 
degree of endometriosis of the pelvic floor with 
contraction involving the perirectal tissue could 
be made. 

She was discharged the eighteenth post- 
operative day after a storm}' convalescence 
attributed to intestinal distention due to the 
mechanical narrowing at the rectosigmoid junc- 
tion which caused a paraljaic ileus during the 
end of the second week, but improved without 
surgical intervention. 

Pathological Report. The gross specimen 
consists of a uterus, a large fibroid nodule and 
tubes and ovaries. The uterus has several 
small fibroid nodules protruding from the side 
mass and measures 5.5 X 4 X 2.5 cm. There 
are several polypoid structures in the endo- 
metrium. The tube serosa is congested and 
measures 4 X i cm. On section the mucosa is 
hyperplastic. The ovary measures 3.5 X 2.5 
cm. and feels cystic. There is a small follicular 
cyst at the lower pole, otherwise it is negative. 
The other ovary hard and fibrous. 

Histological. Sections of uterus show hj^per- 
troph}' and edema of the endometrium of the 
premenstrual type. The fibroid shows typical 
histology. Sections of tube show congestion 
of the wall and the mucosa. There are many 
plasma cells in the submucosa. Sections of the 
ovary show a small retention cyst and a 
degenerating corpus luteum. Serial sections 
of the uterus, ovaries and round ligaments 
reveal no evidence of endometriosis. 

Pathological Diagnosis. Fibroid uterus; 
chronic salpingitis and cystic ovary. 

Later Observation. When last seen, four 
months after operation she feels entirely well, 
has gained 20 pounds in weight, the swelling 
on the left side has disappeared entirely, the 
bowel movements are normal and there has 
been no further nausea or vomiting. 
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Rectal Examination. A normal sized procto- 
scope was easily passed through the former 
pencil sized narrowing; the mucosa appeared 
normal. 

Vaginal Examination. The endometrial de- 
posits at the cervix and fornix have disap- 
peared. No mass is palpable in the left inguinal 
region. 

SUMMARY 

1. Endometriosis is not uncommon. 

2. Symptoms depend upon the location 
of the endometrial deposits. 

3. History eliciting periodic symptoma- 
tology is of great importance in diagnosis. 


4. Lack of visual implants at the time of 
operation does not mean that endometriosis 
is not responsible for sjnnptoms or pa- 
thologj" found. 

5. The general surgeon should be fa- 
miliar with the diverse characteristics of 
endometriosis. 

6. A case is presented of perirectosigmoid 
endometriosis simulating carcinoma caus- 
ing a rectal stricture, with endometrial 
deposit in the extra-peritoneal portion of 
the round ligament and an impacted 
fibroid uterus. 
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T umors of the round ligament, either 
intra- or extra-abdominally, have 
been reported in the literature from 
time to time since Sanger’s original record 
of a case of fibrosarcoma of the round liga- 
ment which he reported in 1883. However 
the development of such grovi;hs extra- 
abdominally in previously suspended uteri, 
with implantation of the round ligaments 
into the laj-ers of the abdominal wall, fails 
to be mentioned in an extensive review of 
the literature dating back towards the end 
of the last century. In the chapter discus- 
sing the remote results of operations for 
suspension of the uterus in Berkelej^ and 
Bonney’s latest “Textbook of Gynecologi- 
cal Surgery,” they fail to record the occur- 
rence of such growths. It is because of the 
extreme raritj^ of its occurrence and since 
this tumor was so diagnosed preoperatively, 
that this case is being published. 

CASE HISTORY 

S. D., aged thirty-three years, white, 
housewife, gravida iii, was admitted complain- 
ing of an increasing lump in the right lower 
quadrant of the abdomen. 

Past Surgical Historic Operated in St. 
Elizabeth’s Hospital, January, 1933 at which 
time an electrocauterization of the cers-ix, 
appendectomy and Crossen-Gilliam suspension 
of the uterus were performed. 

The past medical and her family history are 
negative. 

Menstrual Historic 13 X 5 X 30, always 
regular, no dysmenorrhea. 

Marital Histon-. Married eight years, gave 
birth to three children, the last, eighteen 
months after her operation, having been 
delivered spontaneously in September, 1934. 

Present Histon'. Six months prior to admis- 
sion to the hospital the patient noticed the 
appearance of a painless lump in the right 


lower quadrant of the abdomen near the 
anterior superior spine of the ilium, gradually 
increasing in size and causing no pain. It was 
onh' slightlj’’ tender to touch. There were no 
accompanying symptoms. The patient had 
gained weight constantly but complained of 
marked fatigueability. Her bowels moved 
regularly without the aid of laxatives or 
cathartics. 

Physical Examination. The head and chest 
were normal. On inspection of the abdomen, 
there was an ovoid mass about the size of a 
clenched fist in the right lower quadrant b’ing 
obliquely and just mesiallj' to the anterior 
superior spine of the ilium. This mass was 
apparently firm, not freely movable, seemingly 
fixed on its undersurface and apparentlj' 
attached to the anterior superior spine and 
seemed to lie below the aponeurosis. It was not 
very tender to touch. On vaginal examination, 
the introitus admitted two fingers with ease; 
the cervix was small, smooth and firm, non- 
eroded and non-lacerated; the uterus was of 
normal size and consistency and laj' in its 
normal anteverted suspended position; the 
adnexa were normal. A combined abdomino- 
vaginal palpation of the tumor revealed that 
it did not encroach upon the pelvic viscera 
and that it was apparently lying in the anterior 
abdominal wall. 

Preoperatire Diagnosis. Fibromyoma of the 
round ligament in the anterior abdominal wall; 
the possibility of a ptosed right kidney or 
retroperitoneal tumor are to be ruled out by 
.T-ray examination. 

Cysloscopic X-ray Examination. A No. 21 
F. Buerger cystoscope was inserted into the 
bladder. The bladder mucosa was normal in 
appearance. The left ureteral orifice was easily 
catheterized. The right ureteral orifice was 
entered into with great difficulty because of 
distortion by the e.xtrinsic pressure of a mass. 
The urine obtained from each kidne\' was 
normal. The phenolsuJphonapthalein test was 
normal. The right ureter was injected with 
8 c.c. of 12 per cent sodium iodide solution. 


* Presented before the CIinic.iI Society of Sydenham Hospital March o, 1936. 
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X-ray Examination of Geiiito-iirinaiy Tract. 
A routine view of the abdomen and pelvis 
shows the kidneys normal in size, position and 
contour. Irregular calcific deposits are present 
at the right side of the level of the fourth and 
fifth lumbar vertebra in the region of the psoas 
muscle. Pyelography of the right kidney shows 
slightly distended pelvis and calyces but no 
pathologic changes. The right ureter is deviated 
medially at the fourth and fifth lumbar levels 
presumably by a mass e.\trinsic to the urinary 
tract. The calcified deposits noted are appar- 
ently within this mass. 

X-ray Examhiation oj Colon. The examina- 
tion of the colon bj' a bariumized enema shows 
no evidence of an obstruction or intrinsic 
lesion. In the partly filled state there is irregu- 
larity of the cecum which is probably due to 
the extrinsic pressure or to adhesions by the 
mass. There is moderate redundancy of the 
sigmoid and both flexures. 

Laboratory Findings. Urine. Specific gravity 
i.oiS, very faint trace of albumin, acid reac- 
tion, occasional epithelium. 

Blood. Hemoglobin 72 per cent, red blood 
cells 3,900,000, white blood cells 8100, poly- 
nuclear 70 per cent, small lymphocytes 24. per 
cent, large lymphocytes 4 per cent, large 
mononuclears 2 per cent, Wassermann negative. 

The patient was admitted to the Royal 
Hospital for operation on July 30, 1935. 

Operation. Under avertln anesthesia, an ob- 
lique intermuscular incision was made directly 
over the mass, two fingers medial to the 
anterior superior spine of the ilium. The skin 
and subcutaneous tissue were incised and the 
incisional margins retracted. Examination re- 
vealed this mass to be the size of a clenched 
fist, which by upward pressure had apparently 
dissected the aponeurotic layer of the external 
oblique muscle and rectus sheath. The incision 
was carried into the fibers of the aponeurosis 
and the laj-ers were reflected. The lateral 
border was firmly bound at one point by 
adhesions to the right anterior superior spine 
of the ilium, and these were liberated with 
careful dissection. The underlying muscle 
fibers composing the rectus abdominal muscle 
were retracted on each side of the tumor to 
expose the pedicle. This was situated at the 
exit of the round ligament through the peri- 
toneal layer where the round ligament had 
been pulled through to make the previous 
Crossen-Gilliam suspension of the uterus 
possible. The pedicle was cut between clamps 
applied to its most distal end and the stump 


ligated by transfixion suture. At no time was 
the peritoneum entered. The wound was 
closed by uniting the muscle fibers with plain 



Fig. I. 


No. 2 catgut, the aponeurosis with interrupted 
sutures of No. 2 chromic catgut and the skin 
with a continuous locked suture of fine dermal 
suture material. 

Pathological Report. The gross specimen 
consists of a mass of tissue the size of a small 
pear which is covered by a thin, rough, fibrous 
capsule. The mass is rubbery in consistency 
and on section is found to have a pale brownish 
gray appearance resembling smooth muscle 
in which numerous white glistening fibrous 
strands can be noted. There is no necrosis or 
hemorrhage present. 

Microscopic Findings. The tumor tissue 
consists of bundles of cells and fibres running 
in various directions. The nuclei are spindle 
shaped, regular in size and shape, and stain 
evenly. The fibres are loose, wavy and in Van 
Gieson stain take a pink color. There are no 
mitotic figures or other evidences of malig- 
nanc3v The tumor is moderatelj' vascular. 

Diagnosis. Soft fibroma (benign). 

Postoperative Course. The postoperative 
course was stormj' for five daj’’S with markedlj" 
elevated temperature, chills and sweats, j^et 
thorough plij-^sical and laboratorj-^ examinations 
failed to reveal anj-- abnormality. The wound 
healed firmlj'- bj- primarj’- union and the patient 
was discharged from the hospital on the 
twelfth postoperative dajv 

INCIDENCE 

In the Woman’s Hospital of New York 
City, from the beginning of 1918 to the end 
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of 1935, Dr. George G. Ward writes, 
“There had been 1147 operations for 
retroversion according to the technique of 
Simpson, Grossen, Gilliam and the modifi- 
cation of Mayo to these. There is no 
recorded case of a tumor developing in the 
round ligament following a retroversion 
operation.” In a personal communication 
Dr. Thomas C. GuIIen writes that in his 
clinic many extra-abdominal implantations 
to bring up the uterus have been performed 
but that he has never seen a tumor of the 
round ligament develop after such an 
operation. He states, “Of course there is no 
reason why one should not develop, be- 
cause every now and then we find a tumor 
of the round ligament and this would 
doubtless develop just as well after opera- 
tion as before.” 

ETIOLOGY 

Here as elsewhere, we know little of the 
exact etiology of these growths. It is no 
more possible to account for the fibro- 
myomata of the round ligament than for 
like growths in other muscular structures. 
Extra-abdominal tumors of the round 
ligament have been observed at any age 
previous to the menopause, although they 
do appear more frequentl}’’ in the early 
part of adult life and more often on the 
right than on the left side. Pregnancy does 
not seem to have any etiological bearing. 
Menstruation seems to provoke a tempo- 
rary increase in the size of the neoplasm. 
As long ago as 1883, Sanger believed that 
traction of a displaced uterus may play a 
causative role. The round ligament is 
derived from the distal part of the so-called 
inguinal ligament which the German call 
“Urnierenleistenband.” It is inserted at the 
caudal part of the corpus Wolffi. Debris of 
the mesonephros may be retained in the 
inguinal region, and hence, may give rise 
to tumors which are histogenetically of 
nephrogenous origin, such as the extra- 
peritoneal WolfTs tumor of the round 
ligament described by Hickel in 1923. 

PATHOLOGY 

The round ligament usually spreads over 
the tumor which is composed of unstriped 


muscle and connective tissue. The majority 
of these tumors are fibromyomata but like 
all fibromyomata, they undergo benign and 
malignant degeneration such as sarcoma- 
tous, lipomatous, cj'^stic, IjTOphangiectatic 
and mjtxomatous. The operative findings 
of a dermoid cyst of the extra-abdominal 
portion of the round hgament was reported 
bj”^ Maccabruni. Adenomjmmata of the 
round ligament occur. These are nodules 
which are found along the course of the 
round ligament most often near the ex- 
ternal ring and form adhesions to the 
fascia; the masses maj’^ enlarge during 
menstruation. Their histology is similar to 
that of other adenomyomata. Tumors of 
the extra-abdominal portion of the round 
ligament present variable sizes var3'ing 
from a small kernel to that of an infant’s 
head, and most often are single. Thej" are 
usually rounded or pj^iform with a smooth 
surface. In rare cases the}' are elongated or 
cylindrical, having the form of a little 
finger. In a few cases, the tumors are 
multiple such as was reported by Lewis in 
1903 - 

treatment 

The only treatment applicable to tumors 
of this type is early surgical extirpation. 

SUMMARY 

1. An extremely rare case of extra- 
abdominal tumor of the round ligament 
following uterine suspension is presented. 

2. The etiology, pathology, symptoms 
and treatment of this condition are dis- 
cussed. 
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PYOSALPINX WITH TRAUMATIC RUPTURE* 
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T his case is reported because ruptured 
pyosalpinx is fairly infrequent, and 
this particular instance shows addi- 
tional unusual symptoms in that (i) it 
was probably traumatic; (2) after the 
original operation the pus tube was not 
removed and still the patient made a 
complete recovery, and (3) a subsequent 
operation on account of lower abdominal 
pain after which she again fully recovered. 

Mrs. C. H., married, aged forty-two years, 
housewife and janitress, complained of pain in 
right lower quadrant of the abdomen. 

Present Illness. One day ago arose feeling 
well; later in the morning after carrying a heavy 
garbage can felt general abdominal pain which 
continued to noon of the next day. After the 
first few hours the pain was most marked in 
the right lower quadrant. She was nauseated 
but did not vomit. 

Past Histor\\ There were no serious illness 
or operation. She has one child thirteen years 
old; no miscarriages. Her periods were regular, 
not associated with pain and occasionally a few 
days earh\ 

Examination. Patient appears acutely^ ill. 
There is rigidity and tenderness over the whole 
lower abdomen, more marked in lower right 
side with rebound tenderness throughout, but 
no masses. 

Pelvic Examination. The cervl.x is very soft; 
the uterus about the size of a three months 
gestation, e.\ceedingly soft and well forward. 
A large tender mass about the size of a tangerine 
but not definitely outlined bulges into the right 
fornix. The mass is verj* tender on motion of the 
cervix. Nothing is felt in the left fornix. The rest 
of the physical examination otherwise is negative 
except that the temperature is io2.S°f. 

Blood Count. Red cells 3,500,000; hemoglo- 
bin 60 per cent; color index 0.85; white cells 
14,500, with cosiniphile i per cent; polymor- 
phonuclear 82 per cent; bandform 2 per cent 
lymphoc\-tes (large and small) 12 per cent; 


and mononuclears 3 per cent. The red cells 
showed slight poikilocytosis. 

Preoperative Diagiiosis. Acute salpingitis, 
acute appendicitis, acute diffuse peritonitis. 

Operation. A right sided paramedian in- 
cision was made to open the peritoneal cavity 
and free pus found in the lower part of the 
abdomen. The right tube was tremendously 
thickened and edematous but with its fimbri- 
ated end opened and no pus expressible. Just 
beyond the junction of the tube and uterus, 
on the superior side of the tube was a perfora- 
tion with a small area appearing to be necrotic. 
The right ovary and the left adnexa were 
normal. The uterus was about the size of a 
three and a half months gestation, exceedingly 
soft and boggy. The appendix was swollen, 
edematous and acutely inflamed but the in- 
flammation gave the impression of having 
been introduced by contiguity rather than 
from the lumen of the organ. The small 
intestines and omentum were bound down by 
fresh fibrinous adhesions to the area in which 
the tube was perforated. 

Appendectomy was done by the usual 
technique, amputating it with the cauterj’ but 
not burjdng the stump. Two cigarette drains, 
one to the cul-de-sac of Douglas and the other 
one to the appendix stump were inserted 
passing the first drain in such a way as to be 
approximated to the tube at its perforation. 
The pus was sucked out of the belly and the 
abdomen closed. 

Pathological Firidings. Chronic obliterative 
appendicitis and acute periappendicitis, with 
no evidence of suppurative inflammation in 
the appendix. 

Postoperative Diag 7 wsis. Acute salpingitis 
with perforation of the right tube and acute 
metritis. The patient made an uneventful 
recovery and was discharged from the hospital 
on the twenty-eighth day of her stay. 

Note. It may be of interest to mention 
that the patient was operated for fibrosis of 
the uterus a year and a half later with removal 


* Read before the American Hungarian Medical Association at the New York Academv of Medicine, Mav 3, 1934. 
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of the right tube and the uterus. Part of the 
pathological findings reads: “The right tube 
measures 11.5 cm. long, 0.6 cm. in diameter. 
The fimbriated end is patent. The wall and 
mucosa show no gross changes. At the utero- 
tubal junction there is a large c^'St measuring 
3 cm. in diameter which is reddish brown in 
color. On opening it is found to contain a 
brown fluid. Its inner surface is smooth, glisten- 
ing and gray in color, covered with yellowish 
granules. It appears to be a dilatation of the 
lumen of the tube.” 

DISCUSSION 

Etiology. This case was apparently 
traumatic, i.e., the rupture occurred while 
the patient was carrying a heavy garbage 
can. There are various causes mentioned 
in the literature, as physical exercise, 
violent coitus, falls, etc., and it niaj- even 
be due to defecation, as happened in 
Brickner’s’- case. Constandulala- in 1930 
could gather only 5 traumatic cases of 44, 
and in 1933 Toudjarowsky^ says that the 
traumatic occurrence is very rare, simple 
perforation being the rule. “He presents 
Lubke’s eases which divide into 5 sterile, 
each of 2 gonococci and staphylococci, 
I Koch, 4 streptococci of which 2 died, and 
7 coli bacilli with 5 deaths . . . 13 not 

examined cases of which 7 died. All the 
others recovered. 

Symptomatology. Pain which localizes 
on either side of the abdomen is usually 
the chief complaint. Nausea is a frequent 
symptom and if not associated with 
vomiting is quite characteristic. Abdominal 
tenderness and rigidity are usuallj" present. 
Vaginal examination, because of the severe 
pain does not yield much information, but 
occasionally a mass or fullness is felt in 
either fornix. This finding is a valuable 
aid in the diagnosis. The patient ma3'^ be 
in shock, with pallor, rapid and threadj* 
pulse. Suspicion should be aroused when 
pain and tenderness is low down in the 
iliac region with a historj'^ of recent 
gonorrhea, recent pregnanej’^ or uterine 
instrumentation. 

Differential Diagnosis. The difficulty 
of differentiating from acute appendicitis 


is recognized. The main differential point 
is the more acute sjmiptom in a ruptured 
tube, the lower location of the pain and 
the mass in the fornix, if found. In spite 
of the rarity' of the condition it must be 
borne in mind because an earl^- diagnosis 
is of vital importance. If operated with 
in the first twelve hours the surgeons 
report a mortality" vartfing from 10 per 
cent to 27 per cent; but including all 
cases operated within twenty-four hours 
the reported mortality" varies from 13 
per cent to 66 per cent. 

Treatment. It is unanimous!}" accepted 
that immediate laparotomj" must be done. 
But the opinions are divergent regarding 
the further steps. The various methods 
after opening the abdomen are: (i) simple 
abdominal or vaginal drainage, or both; 
(2) unilateral extirpation of the ruptured 
tube; (3) bilateral extirpation and (4) total 
or partial hj'sterectomy. There seems to 
be one definite rule: no extirpation should 
be performed unless the patient’s condi- 
tion allows it. According to Sabadini'* even 
then the chances are just as good with 
removal as without it. He is not enthusi- 
astic about removing anj" of the organs 
but is strongl}" in favor of Mikulic drain- 
age. Adequate drainage is a primar}' 
consideration. 

SUMMARY 

1. A case of ruptured p3"Osalpinx, prob- 
abl}" traumatic, is presented. 

2. The importance of earl}" diagnosis is 
stressed because of the rapid increase in 
mortality" when operation is dela3"ed. 

3. Operation is the onl}" treatment. 
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O NE of the common complications 
of peptic ulcer is penetration into 
an adiacent structure and fre- 
quently the pancreas. Ulcers that have 
penetrated into the pancreas do not 
always respond well and are considered 
generally as surgical. The erosion into 
the pancreas undoubtedly causes an escape 
of the pancreatic ferments into the ulcer 
area, and is probably a potent factor in 
perpetuating the ulcer through digestion 
of the stomach tissue. This causes a 
vicious circle, usually diflicult to break 
with ordinary measures and may require 
more radical treatment. Hinton^ believes 
that when a peptic ulcer patient shows 
pancreatic involvement, surgical treatment 
should be instituted as soon as the diag- 
nosis is made. He used the amylase and 
lipase test of the blood serum and decided 
it was of no value in diagnosis, depending 
mainly on the history. Cohen- found the 
urinary diastase normal in 2 cases of 
ulcer penetrating the pancreas. Lasch‘‘ 
found an increase in the blood lipase in 
4 cases. Block^ says that a definite increase 
in the blood amylase speaks for a pene- 
trated pancreas. Grassberger’ could not 
draw any conclusions from the lipase and 
diastase values in the blood. 

The quantitative determination of the 
diastase in the urine is a relatively simple 
procedure. We used a modification of the 
\\’ohlgcmuth*‘’ method. The urine was 
diluted 1 :25 in normal saline, using a 
i:iooo starch solution, mixing varying 
proportions of each and then incubated 
at for thirty minutes. A drop of 

tincture of iodine is then added; a blue 
color denotes the presence of unchanged 
starch while a brown or purple brown 


color shows that the starch has been 
broken down. The amount of diastase 
in each tube is calculated in units. A unit 
of diastase is that amount necessary to 
reduce i c.c. of i:iooo starch solution. 
The accepted normal values arc 6 to 30 
units per c.c. of urine. In our determina- 
tions, we made no efl’ort to correct the 
acidity to meet the optimal pH of diastase 
activity, which is 7.2. If our results arc 
slightly inaccurate because of this, they 
are too low. Our positive results would 
therefore still remain elevated values. 

CASE REPORTS 

Case 1. J. H., male, aged forty-one, was 
first seen in Mareh, 1935 with a history of upper 
abdominal pain and fever of eighteen months 
duration. The pain was of rather sudden 
onset in the epigastrium radiating to the right 
upper quadrant, persisted during the day with 
frequent nocturnal exacerbations. Recurrent 
chills and fever accompanied the pain which 
lasted for seven weeks. He had practically no 
pain or fever for the next ten months. From 
November, 1934, until he was first seen in 
March, 1935, he had slight intermittent fever. 
Pain in the epigastrium recurred .March 12, 
1935, was constant and radiated to the rigiit 
hypochondrium and occasionally through to 
the back. The pain was not infiuenced by 
meals. Since then, he had occasional exacerba- 
tion of the pain, usually with slight fever. He 
had a mild cough for many years with \ery 
little expectoration. 

Examination of the chest showed numerous 
suberepitant rales throughout, more pro- 
nounced in the bases. The heart was normal. 
The liver was palpated two fingers breadth 
below the costal margin, with a smooth hard 
edge. The upper border of the liver dulness was 
at the sixth rib. There was moderate tenderness 
in the epigastrium and right upper quadrant. 
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Blood examination showed hemoglobin 75 per 
cent, red blood cells 4,800,000, and white 
blood cells 10,100. The differential smear 
showed polymorphonuclears 65, eosinopliile i, 
basophile i, small l3TOphoc3’tes 17, large 
tymphoc3^es 14, monoc3n:es 2. The Ewald test 
meal showed 50° free and 68° total acidit3^ 
Roentgenologic examination showed the chest 
to be normal, the diaphragms regular and 
moved freel3’- in the anteroposterior and 
lateral views. The stomach showed a definite 
deformit3' of the bulb with prep3doric spasm 
on the lesser curvature side. A clinical diagnosis 
was made of probabl3’- an old penetrated duo- 
denal ulcer with a perigastric inflammator3’^ 
process which was reactivated from time to 
time. 

The patient was placed on a modified Sipp3'^ 
regime, but as he did not adhere to medical 
management, did not do well. Reexamination 
roentgenoIogicall3’^ in September, 1935, showed 
the prep3doric deformit3’^ to be ver3^ suspicious 
for a filling defect. He was operated elsewhere 
but no evidence of an3' lesion in the stomach or 
duodenum was found. The abdomen was closed 
without opening the organs because of the 
condition of the patient. He developed an 
e.xtensive bilateral bronchopneumonia and had 
a mild e\-isceration on the sixth postoperative 
da3\ He later developed a lung abscess with 
ganpene and emp3'ema of the right pleural 
cavit3f. Bedsores developed in the usual loca- 
tions but graduall3>' became more numerous 
over the back and assumed a deep crater 
appearance with sharp edges. Apparentl3'' the 
subcutaneous fat was in^mlved in the ulcera- 
tion. These ulcers were similar to those in a 
case presented some time ago at the Cook 
Count3' Hospital in which Jaffe showed the 
lesions to be due to circulating pancreatic 
enz3'mes. A urinar3' diastase determination 
was done on our patient and revealed 250 units 
per c.c. of urine, which was interpreted as 
definite evidence of a pancreatic lesion. It is 
possible that the evisceration ma3' have been 
due in part to digestion of the sutures b3' the 
pancreatic enz3'mes. 

The patient died after a six weeks’ storm3' 
postoperati^'e course. Necrops3' re\-ealed es- 
sentialh’ that there was an extensive bilateral 
bronchopneumonia with abscess and gangrene 
in the right lower puImonar3' lobe, and an 
emp3'ema of the right pleural cavit3-. On the 
posterior wall of the duodenum was a peptic 
ulcer 2X3 cm., adjacent and adherent to 


the head of the pancreas which was indurated. 
At the base of the lilcer could be seen portions 
of pancreatic tissue. There was a slit-Iike 
opening at the base of the ulcer which had 
eroded into the pancreaticoduodenal arter3f. 
There was fresh blood in the stomach and 
bowel. 

Case ii. J. F., a male aged sixt3’--four 3"ears, 
was first seen in June, 1935, with a five 3"ear 
histor3’’ of hunger pain, frequent vomiting 
and nocturnal pain t3q)ical of duodenal ulcer. 
Roentgenologic examination showed a definite 
deformit3' of the bulb, with slight^ dela3^ed 
empt3'ing time of the stomach. The Ewald 
test meal showed 40° free and 50° total acidft3^ 

The patient was on a fairl3’' strict modified 
Sipp3' management without improvement, 
and the pain became almost uncontrollable. 
He was given gastric mucin for three weeks, in 
addition to the milk and cream ever3' hour, 
with no improvement. During a course of 
twent3’'-four injections of larostidin, the pain 
was considerabl3' relieved, ^^^e are not drawing 
conclusions in this case as to cause and effect. 
A urinar3" diastase test done just preceding the 
larostidin treatment showed 100 to 149 units 
per c.c. of urine. One week later, the diastase 
value was less than 12 units. Toward the end 
of the larostidin injections, the da3' after much 
nocturnal pain, the test showed 100 to 149 
units of diastase. 

Case hi. L. H., male aged thirt3'-se^'en 
years, was first seen in December, 1934. giving 
a t3'pical histor3’^ of duodenal ulcer and frequent 
nocturnal pain of one 3'ear’s duration. There 
was much belching and distention in the upper 
abdomen after meals. Pain across the lumbar 
region had been present for three 3'ears occur- 
ring onl3’' during the night and was frequentl3' 
accompanied b3" dull pain in the midepi- 
gastrium. Roentgenologic examination showed 
a definite deformit3' of the bulb. The Ewald 
test meal showed 40° free and 55° total acidit3'. 
On mild medical management, he was free 
from epigastric pain until October, 1935, since 
when the pain is not as readiR* relieved b3’ 
food. Nocturnal pain in the epigastrium is 
ver3’ pronounced. The lumbar pain is more 
frequent recentl3-, and is usuallv' accompanied 
63' epigastric pain. The urinar3' diastase test 
showed 50 to 99 units per c.c. of urine. 

CONTROL CASES 

Of urinar3' diastase determinations done 
on 5 cases with duodenal ulcer doing well. 
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2 showed 12 to 24 units, 2 showed less 
than 12 units, and one showed slightly 
more than 25 units. These values are 
all within normal limits. One patient with 
a chronic pancreatitis, but not ulcer, 
who had had an acute attack one year 
previously, verified by operation, showed 
a diastase value of 100 to 149 units and 
150 to 199 units on different occasions. 
Unfortunately, our present series does 
not include ulcer patients with uncon- 
trollable pain, with and without pancreatic 
involvement, who have normal diastase 
values. 

Mushin" has applied the urinary diastase 
test to 140 patients with conditions other 
than pancreatitis, verified by operation 
or postmortem. The values varied from 
2 to 32 units. In 26 cases of acute pan- 
creatitis, the values varied from 50 to 
4100 units. 

CONCLUSIONS 

In patients with definitely elevated 
urinary diastase values, we must conclude 
that the pancreas is damaged. In patients 
with peptic ulcer, especially those not 
doing well, who show evidence of pan- 
creatic damage, we have at least presump- 
tive evidence that the ulcer is penetrating 
into the pancreas. Peptic ulcers and 
pancreatitis occur independently without 
direct extension, but in ulcer patients 
with uncontrollable pain and .v-ray evi- 
dence of a lesion in the duodenum or 
pyloric end of the stomach, we can make a 
probable diagnosis of penetration into the 


pancreas. We realize that our series is 
far too small to judge how frequently 
we may expect elevated diastase values 
in such cases, or in what stage of the 
process of penetration we may or may not 
expect elevated values. We hope to deter- 
mine these facts through further work. 
A negative result cannot be evaluated 
but we believe a positive result to be of 
definite aid in diagnosis. 

The determination of pancreatic involve- 
ment as a complication of ulcer may 
explain many unusual symptoms that 
accompany an ulcer syndrome, and may 
also serve as a better guide to treatment. 
Patients with a hemorrhage from an ulcer, 
who show pancreatic involvement, might 
do better surgically, before waiting for 
repeated hemorrhages. 
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TRAUMATIC RUPTURE OF DIAPHRAGM 

O. C. Rigby, m.d., f.a.c.s. 

SHREVEPORT, LA. 


S tatistics compiled by numerous 
authors show that a vast majority of 
diaphragmatic hernias are congenital 



Fig. I. Illustrated drawing of the ruptured diaphragm 
with the abdominal contents herniated into the left 
chest. 


and generally do not live more than a few 
hours to a few days. Acquired hernias of 
the diaphragm develop as a result of a 
defect of the diaphragm and this defect is 
usually at the esophageal hiatus. A great 
many authors have doubted that trauma 
plays anj- part in diaphragmatic hernias. 
In the case reported it is shown that the 
rent is not at the site where the defects 
are usualh' found. This patient enjojed 
good health the first seventeen years of 


her life. The onset of her trouble was 
immediately following a severe abdominal 
injurj' which was believed to be a true 
rupture of the diaphragm produced by 
trauma. 

CASE HISTORY 

Mrs. C. B. S. Twentj'-two j^ears old, house- 
wife complained of “Ulcer of the stomach,” 
loss of weight, indigestion, severe pain in the 
epigastrium and “fainting spells.” 

The past historj* revealed no acute illness of 
anj' consequence and no operations. 

Present Illness. She sustained a ser'cre 
abdominal injurj- in an automobile accident 
in September, 1930 and was confined to bed 
for three weeks. Since then she has had re- 
peated attacks of substernal pain, generalb' 
at night and usuallj' relieved by walking. Im- 
mediateh' following the accident, she claims 
that she felt numb all over, had fainting spells 
and dizziness and would suffer severely all 
night. At times this would be better but was 
more or less continuous and had been diagnosed 
as ulcer of the stomach and appendicitis and 
had been treated bj' several physicians in 
various places. She was also thought to have 
had some cardiac disturbance. No .v-ray work 
had been done. Mrs. S. came under my obseiA’a- 
tion on May 28, 1935, with the above historj'. 

Physical Examination. She was fi%'e feet, 
two inches tall and weighed 80 pounds, blood 
pressure 118 systolic and 70 diastolic. No rales 
or murmurs were heard. All the reflexes were 
normal. Her abdomen was considerably re- 
tracted and ^'ery tender over the lower right 
quadrant. Urinalysis normal. The total red 
cell count was 4,000,000 with 90 per cent 
hemoglobin, and white cells 6350, Gastric 
analysis showed a high aciditj'. At this time 
she was advised to have a .v-ray series of the 
gastrointestinal tract but failed to have this 
work done. 

Treatment. She was placed on a diet and 
given alkaline powders, which she claimed 
greath' improved her condition. She was not 
heard from again until December 14, 1935, 
fo 
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A’-ray showing relationship of the esophagus Fig. 3. A'-ray showing tlie stomach and duodenum in 
and the displaced stomacli. the left chest. 


Fig. 4. Six hour .v-ray showing the stomach empty and Fig. 5. A'-ray showing the stomach in normal position 
barium in the small intestines and colon. in the abdomen twenty-three days after operation. 
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when she presented a grave picture, with board- 
like abdomen and se\'ere pain which morphine 
failed to relieve. She was brought to the sani- 
tarium and a diagnosis was made of a possible 
ruptured ulcer of the stomach. An e.\plorator3' 
operation was done and the appendix was 
removed. The stomach, small intestines and 
transverse colon were found to be in the left 
chest through a verj' large rupture of the 
diaphragm which freely admitted the whole 
hand. Flowing that the patient at that time 
was unable to stand repair of the diaphragm, 
the abdomen was closed. After about two 
weeks, a gastrointestinal .v-ray series showed 
the stomach, small intestines and transverse 
colon herniated in the left chest. 

Preoperalire Treatment and Operation. For 
fortj'-eight hours prior to operation the patient 
was allowed nothing bj' mouth but glucose 
and saline was given by infusion. On January 2, 
1936, the operation was performed under gas, 
ether and oxygen, with the safety de\'ice which 
made it possible to deflate or inflate the lungs 
at will. The abdomen was opened from the 
xiphoid process to nearly the umbilicus, sever- 
ing the left rectus muscle at right angles, ex- 
tending this incision at its upper portion and 
severing the sixth and seventh left costal 
cartilages obtaining a good exposure of the 
diaphragm with large retractors. The 5 inch 
rent in the diaphragm ex-tended from the 
dome of the right laterally to the dome of 
the left of the diaphragm and anteriorly to the 
esophageal hiatus, with no sac. The left lobe 
of the liver was adherent to the diaphragm 
and was herniated into the mediastinum. The 
stomach, transverse colon and small intestines 
were all found to be in the chest. Under positive 
pressure, the abdominal contents were forced 
out of the chest. The abdomen being retracted, 
it was rather difficult to ha^'e room for these 
organs. HowcA-er, in the Fowler position the 
contents were packed into the abdomen with 
large sponges, the lungs were inflated and the 
opening in the diaphragm was then sutured 
with black silk, using five interrupted stitches. 
The margins of the hernia being approximated 
and a continuous running suture of black silk 


thread reinforced the approximation line. The 
peritoneum was closed with No. 2 plain catgut 
suture. The costal cartilages were sutured with 
No. 2 chromic catgut and the section muscle 
with No. 2 chromic mattress suture. The 
fascia was closed with No. 2 chromic, and 
interrupted silkworm and continuous dermal 
suture was used for the skin. 

Postoperative Treatment. Glucose and saline 
were given by infusion, a duodena! tube with 
suction decompression was kept in forsevent3- 
two hours and the colon tube was also used. 
Nothing was given b\' mouth e.xcept water 
which was siphoned off continuoush' along 
with other gaseous material. She received 
about 3000 c.c. fluid per day' b\' infusion. 
Everv six hours the lungs were inflated with 
CO2.' 

She had an uneventful recovery, leaving the 
hospital January 15, 1936, thirteen days 

postoperatively. 

CON’CLUSIOX 

1. It did not seem necessary to do 
cecostomy in view of the fact that the 
intestional tract was entirely empty and 
by the use of the decompression duodenal 
tube the gas distention was eliminated. 
The colon tube also aided in elimination of 
gas. 

2. By severing the sixth and seventh 
costal cartilages in this tj^pe of abdominal 
incision, the ribs were retracted more freeh", 
giving better access to the diaphragm. 

3. In hernias as large as this, the heart 
and pericardium can be protected from the 
possibility of suturing by using the fingers 
of the left hand as a protector. 

4. It was not deemed wise to crush the 
phrenic nerve in \dew of the fact that the 
rent in the diaphragm extended across 
from the dome of one side to the dome of 
the other. The sutures would thereby' 
include some of the branches of the nerce 
on either dome, partially parah'zing the 
nerve. 



ASPIRATION FOR ACUTE EMPYEMA IN ADULT 

CASE REPORT 
Charles Haines, m.d. 

Assistant Adjunct Surgeon, Lenox Hill Hospital; Associate Surgeon, New Rochelle Hospital 

NEW YORK CITY 


I T IS genera II3' taught that the treat- 
ment of acute emp3^ema aspiration 
is applicable onlj^ to jmung children, 
and onl}'^ in selected cases. 

However, I successfull}’^ treated bj^ aspi- 
ration a boj^of seventeen who was acuteLdll 
with emp3^ema. Because of his desperate 
condition, rib resection was contraindicated 
at the time, and aspiration was resorted to 
in the hope of tiding him over until he 
could be operated. However, aspiration 
bj'^ itself resulted in complete recoverj^ so 
that rib resection proved unnecessar3^ 

CASE REPORT 

R. G., aged seventeen 3’'ears, white male, was 
admitted to the hospital November ii, 1932 
with an acute respirator3'^ infection. 

His illness had begun as an acute rhinitis 
about two weeks before his admission to the 
hospital and had developed into an upper 
respiratorj’^ infection. Within a week he had had 
pain in the right side of the chest on breathing, 
had raised blood-streaked sputum, had had a 
chill and a rise of temperature. 

On admission to the hospital he was acuteb’- 
ill; his temperature Avas ioo.4°f., pulse 96, 
respirations 30 and shallow. His cough was 
productive of large quantities of sputum, 
culture of which showed an abundant grcAA^th 
of streptococci. Clinically he had an acute 
pneumonia of the right lung. 

ALraj’’ films showed a pneumonic process 
im'olving the entire right lung field and the left 
central lung field together with a pleural 
etfusion on the right side. 

Attempts bj’^ the interne, two daj^s and again 
five daj-^s after the patient’s admission to the 
hospital, to aspirate fluid from the right pleural 
cavity resulted in his obtaining onlj'^ a few drops 
of blood. 

During the first eight daj^s of the patient’s 
hospitalization his temperature hovered close 


to I02.5°F. During the following week his 
temperature fluctuated between ioo°f. and 
I04.2°F. Bj'- the tenth daj’- after the patient’s 
admission to the hospital the pneumonia 
seemed to be resolving. 

However, .v-ra3’^ examination of the lungs, 
November 23, showed a homogeneous veiling 
over the entire right pulmonic field. Interpreted 
as a pleural exudate. 

When I first saw the patient, November 25, 
I made a diagnosis of empyema of the right 
pleural cavity, but as the patient was too ill 
to be operated, it was deemed advisable to 
aspirate the pus in an attempt to tide him over 
to a less acute stage of his illness. Sixteen 
hundred cubic centimeters of greenish grey, 
rather thin pus Avere removed very sIoAvly from 
the right pleural cavity at the midaxillary 
line in the sixth interspace, and an equal 
quantity of air injected. Cultures of the pus 
shoAA'ed a pure groAA'th of staphlococcus aureus. 
The lateral x-ray films of the lungs, taken four 
days later shoAved three separate empyema 
pockets on the right side; one extended from 
the apex to the sixth rib in the anterior half 
of the field; a second extended from the sixth 
to the eighth rib in the anterior field; and a 
third occupied the entire posterior half of the 
field from the posterior costophrenic angle to 
the apex. The anterior superior pocket AA'as 
empty. The posterior pocket AA^as half filled 
AA'ith exudate and shoAved a horizontal fluid 
level. Aspiration Avas done again. 

MeanAvhile blood transfusions Avere adAUsed 
but as the patient Avas an atj^pical tj'^pe iv by 
the Moss classification no compatible donor 
could be found. 

On NoA'^ember 29, 300 c.c. of moderatel3'- 
thick, broAvn pus Avere remoA^ed through the 
eighth interspace at the angle of the scapula, 
thus draining the posterior pocket. Cultures 
of the pus. shoAA'ed an abundant groAATh 
of Stapltylococcus aureus. FolloAAung this 
aspiration the patient’s temperature came to 
normal and remained normal for the remainder 
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of his residence in the hospital. He looked and 
felt ver3'^ much better. 

A'-raj" films taken December i showed the 
anterior superior pocket still empty. The 
posterior pocket was one-third full, and the 
pocket at the anterior costophrenic angle still 
contained pus. On the same daj’ 250 c.c. of 
moderateh' thick, brown pus were aspirated 
from the posterior pocket through the ninth 
interspace just medial to the lower angle of 
the scapula. 

A^-raj' films taken December 5 showed the 
anterior superior pocket still empty; a verj' 
small quantity of pus in the posterior pocket 
and no change in the pocket at the ante- 
rior costophrenic angle. On the same daj’ I 
aspirated 120 c.c. of blood}' pus from the 
posterior pocket through the tenth interspace 
in the midscapular line. 

After each aspiration I injected a quantity 
of air equal to the amount of pus removed. 

A-raj' films taken December 7 showed no 
evidence of either free or encapsulated exudate 
in the right pleural field. There was a marked 
homogeneous veiling o\'er the lower half of the 
right chest probablj' caused bj' a plastic 
pleuris}'. The diaphragm was slighth' elevated; 


the heart and other mediastinal contents were 
not displaced. 

Further .v-raj- films taken December 17 
showed practical!}' the same condition. 

The hemoglobin which had dropped as low 
as 59 per cent (Salili) on November 12, was 
75 per cent on November 28. 

The patient was discharged from the hospital 
December 18, 1932. At that time the right 
chest was clinically clear e.xcept for slight 
dullness at the anterior right base. 

Merely because of this one successful 
case, I do not b}' ant' means advocate the 
method of aspiration for emp3'ema for all 
patients, but I do advocate always con- 
sidering it and even trying it before resort- 
ing to rib resection. 

SUM.MARY 

An adult patient vert' ill with pneumonia 
and empyema was cured by aspirations of 
three pockets of pus. After each aspiration 
a quantity of air equal to the quantity of 
pus removed, was injected into the cavities. 



CONGENITAL ABSENCE OF GALL BLADDER 

J. K. Miller, m.d. 

Department of Pathology, Hastings State Hospital 
INGLESIDE, NEBR. 

C ONGENITAL anomalies of the gall of the digestive functions result from such 
bladder are rare. Gross^ lists 38 cases an anomaly. Such compensatory dilata- 
of absence of the gall bladder at- tions as occur in the hepatic or common 



Fig. I. The diagram sho\Ys retraction of the liver (a) with an absenee of the gall bladder and an indistinct quadrate 
lobe (a). Dissection of the hepatoduodenal ligament (n) revealed a normal eommon and hep.atic ducts. A small 
duct in the region of the cystic duct is seen (g); duodenum (c); transverse colon (d); foramen of Winslow (x). 


tended by no other anomaly and in a series 
of 200 cases of atresia of the extrahepatic 
bile passages he finds 35 cases of associated 
gall bladder absence. Agenesis of the vesica 
fellea may occur without any variation of 
the remaining extrahepatic anatom3^ A 
poorly defined or absent quadrate lobe of 
the liver is a frequent concurrent finding. 
No impairment of health or disturbances 


ducts are not due to the absence of the gall 
bladder but to obstruction from biliarv 
calculi. Gross found that absence of the 
gall bladder is twice as common in females 
as in males. 

Congenital absence of the gall bladder 
may be due to agenesis of the bud or off- 
shoot from the hepatic diverticulum of the 
foregut or failure of this gall-bladder bud 
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to develop from its solid embyronic state 
into a tubular structure. Excepting the 
common duct, the entire duct system in- 
cluding the gall bladder, is first constructed 
of solid cords of cells which later acquire 
their lumina. Atresia and stenosis of the 
duct system have their genesis in the 
normal embyrologic history’’, since for a 
time the passages are solid; the normal 
transitory condition simply persists. Hence, 
when there is atresia of the extrahepatic 
system there is usually a demonstrable 
cord of tissue. Its absence suggests an 
agenesis of the embyronic bud. 

P. C., a very obese, eighty-four year old 
white male, was a patient with arteriosclerosis 
with ps3'chosis. No history of gastrointestinal 
or biliary complaint was ever elicited. Death 
was due to myocardial failure. 

Autopsy' Findings. The abdomen showed 
no scars. Retraction of the right lobe of the 
liver revealed an absence of the gall bladder 
and the outlines of the quadrate lobe were 
indistinct. The hepatoduodenal ligament ended 
in a mass of fibrous tissue, 2.5 cm. by i cm. 
bj" 5 mm. Dissection of this mass revealed a 
tubular structure, 2 cm. bj' 3 mm. in diameter. 
The blind end of this tube contained a small 


gall stone. The open end of the tube joined the 
hepatic duct to form the common duct. 

The duodenum presented a mild inflamma- 
tory reaction and contained some bile stained 
fluid. The pancreas was twice normal size and 
appeared firmer than usual, the cut section 
revealing a few islands of parenchj^ma scattered 
throughout a diffuse mass of fibrous tissue. 

Microscopic examination showed a mass of 
loose fibrous tissue containing blood vessels 
and nerves, A semicircle of 3'oung fibrous 
tissue and round cells were seen on a base of 
mature fibrous tissue which contained numer- 
ous strands of muscle fibers. The inner laj'er 
of fine fibrous tissue suggested in places, 
degenerated mucosa. 

SUMiMARY 

A case of congenital absence of the gall 
bladder in an eighty-four year old white 
male, is reported. The agenesis is presumed 
to be a failure of the gall-bladder bud to 
resolve from its solid embryologic stage, 
because of the presence of the remnant of 
tubular tissue in the fibrous tissue at 
the hepatic end of the hepatoduodenal 
ligament. 

I. Gross, R, E. Congenital Anomalies of the Gall 
Bladder. Arch. Surg., 32: 131-163 (Jan.) 1936. 



BACTERIOPHAGE TREATMENT OF TYPHOID FEVER 
CARRIER WITH BONE ABSCESS 

Florida Medical Center 

Fred H. Albee, m.d,, W. H. Hoskins, m.d. and Creston Collins, m.s. 

NEW YORK VENICE, FLORIDA VENICE, FLORIDA 


I N an active bone and joint and ortho- 
pedic practice of over thirty years, 9 
post-typhoid bone abscesses of the 
spine have been seen. This is the first 
found in the tibia or any long bone, and 
also the first instance where the blood- 
stream, urine, bile and stool have proved 
to be infected with the same organism. 
Whether, in this instance, the bloodstream 
infection came via the bone lesion, it is 
difficult to say. However, Alessandrini and 
Doria demonstrate that typhoid fever is 
associated with a bloodstream involvement 
and because of this, it is always advisable 
to administer a bacteriophage not only by 
mouth but also intravenously. 

Previous to 1904, there had been re- 
peated outbreaks of typhoid fever in 
Strassburg, Germany, which Koch traced 
to a certain bakeshop. Upon investigation 
that he found the bakery was in every 
respect clean and the water supply pure, 
but the woman who ran the shop admitted 
that years before she had been ill of typhoid 
fever. Tests revealed that, although she 
seemed in good health and was able to go 
about her business, her excreta showed the 
presence of typhoid bacilli. By this case 
the carrier principle was proved for the 
first time by Koch. 

In 1904, Dr. George A. Soper, of the 
Department of Health of New York City, 
was puzzled by repeated outbreaks of 
typhoid fever in homes where the food and 
water supply were above suspicion. The 
most outstanding of the outbreaks were in 
Mamaroneck in 1900, and in a home in 
Dark Harbor, Maine, where seven mem- 
bers were affected. In 1904, typhoid broke 
out in individual homes in Sands Point and 
Oyster Bay, Long Island .and Tuxedo 
Park. Dr. Soper, in investigating these out- 


breaks, observed a peculiar fact that in all 
of these places at the time of the typhoid 
visitation, a Mary Mallon, competent and 
clean looking, had been employed as cook. 
In 1907, Dr. S. Josephine Baker, of the 
Child Hygiene Bureau of the Health 
Department of New York Citj^ had to 
forcibly remove Mary Mallon to the 
Willard Parker Hospital, from a home 
where she was very popular with her 
employer as well as her fellow servants. 

Tests showed that there were many 
typhoid bacilli about her, and that any 
food she might prepare would be likely 
to be contaminated. The gall bladder was 
found to be badly infected, but all attempts 
at persuasion failed to induce the danger- 
ous, stubborn cook to have her gall bladder 
removed. She was sent to North Brother 
Island, where she was committed, virtually 
a prisoner. 

In 1909, she appeared before the State 
Supreme Court demanding release from 
her forced confinement, which she claimed 
was that of a leper. The court decided 
against Mary and she was sent back to the 
Island. Finally, after three years of con- 
stant fighting, on February 19, 1910, Mary 
was freed with the promise on her part that 
she would never handle food as a servant. 

For a time she apparently complied, but 
in 1914, four years after her release, 
typhoid broke out in a sanitarium in 
Newfoundland, New Jersey, where it was 
found that Mary had worked as a cook, 
but she escaped before she could be caught. 
A severe outbreak then occurred at the 
Sloane Maternity Hospital in New York 
where of 285 patients, 25 were infected, 
2 dying of typical typhoid fever. Mar}-, 
under the name of Mrs. Brown, was found 
serving as cook. 
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all through his illness, the highest recorded 
count being 3,620,000 red blood cells and 60 
per cent hemoglobin, which was taken shortly 
after admission, and was exactly duplicated on 
discharge, although in the interim, his count 
averaged 2,000,000 even reaching as low as 
that previously recorded at the time he was 
showing gross blood in his stools. The lowest 
white blood cell count was 2200 with 52 per 
cent polymorphonuclear cells and 48 per cent 
lymphocjUies. Urinalyses were essentially nega- 
tive throughout, except for the appearance of 
8 to 10 leukocytes per h.p.f. from September 7 
to 10 inclusive. Patient had a positive Widal 
through all dilutions of Bacillus typhosus, as 
well as positive stool and gall-bladder cultures. 
There is no record of a positive urine or blood 
cultures. On two occasions a Gram positive 
bacillus and Staphylococcus albus were found 
in the blood cultures, though the laboratory 
considered these as contaminations. The pa- 
tient’s serology, Wasserman and Kahn, Avere 
negative. 

On December 30, 1934, the patient was 
operated at the Florida Medical Center, the 
subperiosteal bone abscess being saucerized, 
drained, scraped thoroughly and packed with 
gauze saturated with a compound consisting of 
paraffme 90 per cent and yellow Aaaseline 10 per 
cent at i20°f. A culture proved to be typhoid. In 
view of his previous history of typhoid fever, 
further investigations were begun immediatel}'. 

On January i, 1935, a culture from the leg 
wound showed a motile bacillus which Avas 
determined culturally to be Bacillus typhosus, 
eberthclla typhi. On January 3, a culture from 
the bladder urine shoAA-ed a streptococcus and 
a motile organism, AA-hich last Avas determined 
culturally to be Bacillus typhosus and an 
agglutination, or Widal, test made of these 
cultures AA-lth a knoAA’n immune serum AA’as 
posith-e, as AA-as an agglutination test made of 
the cultures Avith the patient’s OAvn serum. 
Also, on the same date, a Widal test using the 
patient’s serum and stock cultures of Bacillus 
typhosus and paratyphoid bacillus A and B 
AA’ere positiA'e for all organisms. On JanuarA' 7, 
the examination of a venous blood culture 
taken January 3 shoAved a motile bacillus 
AA'hlch Avas also determined culturally to be 
Bacillus typhosus and the bile culture shoAAcd 
a staphylococcus and a motile bacillus AA-hich 
Avere determined culturally to be Staphylococ- 
cus aureus and Bacillus typhosus. 


On January 8, intraA'enous and local treat- 
ments AA-ith a laboratory bred specific typhoid 
bacteriophage* Avere started, using it in 
asparagin media. The complete details of the 
treatment and time is outlined in the folloAving; 


Intravenous Bacteriophage 

Loc.il Applications 
to Leg 

Date 

Amount 

Amount 
Undiluted, 
Reaction Cubic 

Centi- 
meters 

1-10 

Dilution, 

Cubic 

Centi- 

meters 

Undilut- 

ed, 

Cubic 

Centi- 

meters 

IP 35 




Jan. 8. 




9:30 A.M 

2 


None 

2:30 P.M 

5 


None 1 2 

Jan. 9 


i 

Slight ! 2 

Jan. to 


.8 

Very mild 2 

Jan. II 



None I 2 

Jan. 12 


.8 

None i 

Jan. 14 



None , 





Jan. 16 


I . 1 

None 

Jan. 17 


1 . 2 

Slight ' I 

Jan. tS 


1 . 2 

None 

Jan. 19 


1.4 

None 

Jan. so 


1 .8 

None ‘ 

Jan. 21 


2 

None , 

Jan. 22 


1 

None s 


It AA’ill be noted from the chart that on 
January 22 the last of the bacteriophage Avas 
given. On January 23, a complete check of the 
bile, urine, stool and blood Avas made and all 
proA'ed to be negatiA-e. The patient AA-as dis- 
charged from the hospital Avith instructions to 
return in three Aveeks for another check. This 
he did on Februarj'^ 14, 1935, at AA-hich time 
all four specimens proA-ed to be negatiA-e for 
the typhoid bacillus. He AA-as asked to return 
again on March 23, and nearly one 3-ear later, 
nameB'-, December 28, 1935, for additional 
checks and at these times, all specimens again 
proA-ed to be negatiA-e. Viz: 

Blood cultures made in meat infusion broth, 
negatu-e for Bacillus typhosus after 5 da3-s 
incubation. 

Urine cultures made in meat infusion broth, 
negath-e for Bacillus t3-phosus after 5 da3-s 
incubation. 

Urine cultures made on nutrient agar slant, 
negatiA-e for Bacillus t3-phosus after 5 da3-s 
incubation. 

* McNeal, Ward J., m.d. “Specific Treatment of 
Septic Infections, Particularly with Aid of Bactcrio- 
ph.ages.” American Journal oj Medical Sciences, Volume 
187, May, 1934. 
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The laboratory' work on these examinations 
of bile, urine, blood and stool following the last 
administration of the phage Avas identically 
the same as that which was done on January 
I, 3, and 7, 1935. 

In reporting this case, it is realized that 
one case does not make a clinic, yet, at the 
same time, it is interesting to note that 
here is a known typhoid carrier with ty- 
phoid periostitis and bone abscess who 
has been bacteriologically' and culturally^ 
cleared entirely' by' the use of bacterio- 
phage, applied intravenously' and locally' 
to the leg. 

TYPHOID FEA'ER A^D PARATi'PHOIDS* 

The therapy by bacteriophage of typhoid 
and paratyphoid fevers has been the object 
of many studies and reports since Beckerich 
and Hauduroy' published their first observa- 
tions. Some have obtained marked success 
while otlrers have failed. As for typhoid fever 
the therapy is made more difficult by' the fact 
that it entails special laboratory' tests to find 
the desired poly'valent bacteriophage, obtained 
by' mixing bacteriophages of a large number of 
variety of races. Much has been accomplished 
in Italy along these lines. A laboratory in 
Rome prepares a poh'A'alent bacteriophage by- 
isolating a variety- of races of phage from 
specimens of stools from patients in the locality- 

•Translated from: The Bacteriophage and Its 
Tiicrapcutic Applications by F. d’HercIlc. In: La 
Pratique Mcdicale Ulustree, G. Doin & Co., Paris, 
p. 53. 


of an epidemic. This bacteriophage is then 
sent to the various localities where there is an 
epidemic of ty-phoid fever tvith instructions 
that it be given both intravenously- and orally. 
This method, according to the last publications 
of Alessandrini,* has given excellent results,' 
and the number of failures is decreasing. If 
the therapy does not meet with success, the 
laboratory- at Rome sends a bacteriologist who 
isolates from specimens of stools of convales- 
cent patients a new race of bacteriophage, 
which is added to the stock bacteriophage. 

Ty-phoid fever is mostly- a septicemia; there- 
fore, the administration of bacteriophage is 
indicated not only 2 to 5 c.c. every- six hours 
per os but also intravenously-, in the same way- 
as in staphylococcic septicemia, i.e., in doses of 
10 to 20 c.c. diluted to 300 c.c. in isotonic 
saline solution, and injected slowly- Avithin a 
period of at least thirty- minutes. 

Further inA-estigation into the use of 
intrax-enous bacteriophage in treating ty- 
phoid carriers AA-ill be of great interest, 

SUM-AIARV 

A case is reported of a typhoid fexer 
carrier xx'ith typhoid periostitis and bone 
abscess hax-ing positix-e cultures from the 
abscess, the bladder urine, the blood and 
the bile, xvhich xx-as completely cleared by- 
bacteriophage administered locally- and 
intrax-enously. 

* Auessandrini and Doria. Med. Klin., 20: 1447. 
1924 and II. Policlinico, 31: 109, 1924. 



SNAPPING THUMB: TENDOVAGINITIS STENOSANS 

Oscar L. Zelle, m.d., f.a.c.s. and Kenneth H. Schnepp, m.d. 

Attending Surgeons, Springfield and St. John’s Hospitals 
SPRINGFIELD, ILL. 


S NAPPING thumb, or tendovaginitis 
stenosans, is caused by a localized 
enlargement of the tendon, usually 
the flexor pollicis longus, as it passes 
only with effort through a partially 
stenosed tendon sheath; it is characterized 
clinically by a typical snap or click upon 
both flexion and extension of the distal 
phalanx. There is a greater or less degree 
of pain at times and always considerable 
annoyance. 

In 1933, Compere^ reviewed the litera- 
ture and found but 38 cases reported, 
adding one of his own. It is believed that 
the present case report tends to verify 
the general . impression of the etiology. 

CASE REPORT 

A. M., a Frenchman, forty-five years of age, 
was seen for the first time on January. 10, 1935. 
The past medical history was negative, even 
childhood diseases could not be recalled. 
Fifteen years ago the right index finger was 
fractured in a mine accident. The result was 
excellent. He has never had anjThing similar 
to the present difficulty. Three brothers and 
two sisters are living and well. His mother died 
of “tumor of the breast” and the cause of his 
father’s death is unknown. The patient’s wife 
is living and well, as are four children. 

The patient is a maclilnlst and at the time 
was operating a punch press. In the routine 
movements there was an almost constant 
flexion and extension of the right thumb. 
On November 24, 1934, while pushing a tank 
of oil on a truck, liis right hand slipped, 
forcibly abducting the thumb. This pained 
moderately and he returned to work after 
half-an-hour but it increasingly became worse. 
On January 10, 1935, the doctor advised hot 
soaks, but with very little benefit. About May 
I, a click or snap became noticeable on both 
flexion and extension of the distal phalanx. 
An x-ray picture revealed nothing abnormal. 
The click became more pronounced and rather 


painful, so that it became impossible for the 
patient to work. 

Physical Examiriatioti. The patient is a 
well developed laborer of fortj^-five years. 
His temperature, pulse and respiration were 
normal. The routine blood count, urine 
analysis and blood Kahn were negative. His 
pupils react to light and accommodation and 
patellar reflexes are normal. His teeth have 
recently been repaired and cleaned. The 
throat is negative. The chest and abdomen are 
normal. His e.xtremities are normal with the 
exception of the right thumb. Upon both 
flexion and e.xtension, accomplished with both 
pain and effort, occurred a distinctly audible 
snap. A tender nodule in the region of the 
tendon near the metacarpophalangeal joint 
could be palpated and moved with the tendon, 
both abruptly. 

A diagnosis of local traumatic enlargement 
of the tendon of the flexor pollicis longus was 
made and surgical measures urged. The patient 
was operated upon June 7, 1935, at Springfield 
Hospital under nitrous oxide-oxygen anesthesia. 
The incision was made on the outer side of the 
thumb from the interphalangeal joint to the 
base of the first metacarpal bone. The medial 
flap was reflected and the tendon sheath 
exposed by blunt dissection. Just proximal to 
and incorporated with the transverse volar 
ligament the sheath was surprisingly thick and 
fibrous and seemed capable of causing an 
obstruction. Upon extension of the distal 
phalanx of the thumb a firm fusiform swelling 
in the tendon snapped into view with an audible 
click. This enlargement was approximate!}^ 
twice the diameter of the tendon and about 
one cm. in length. After overcoming an initial 
resistance the nodule, upon flexion, again 
passed through the constricted portion of the 
sheath with an identical snap. 

The transverse band was divided and the 
sheath opened longitudinally for about 3 cm. 
The tendon was split longitudinally and about 
half the fusiform swelling e.xcised from within, 
thus forming a normal sized tendon with only 
a smooth glistening surface presenting to 
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the .slientli. No .ntteiupt wii.s mncie to close the 
tendon sheatli. Hemostasis was oinained, the 
skin flaps were ai)[)ro.\imated witli siilieii- 
taneoiis eatfint and closed with dips. The 
patient remained in the hospital three days 
and was <!ischar>ied without evidence of 
wound infection. 

liarly jjassive motion was emiiloyed by the 
patient for one week. I'oilowintt titis, active 
motion was eneourafted and he returned to 
his original work nine days after operation. 

The patient was last seen October 12, 1035, 
Itavinjr worked continuously since June 16, 
1935. Function was perfect and there had been 
no jrain for the jtast month, 'l ltere was, how- 
ever, a small area of anesthesia on the ntedi.al 
aspect of the thumb, supposedly tive result of 
division of sensory nerves at the time of 
operation. 

COMMr.NT 

In 1895, dc Qucrvaiii* first described 
the syndrome associated with stenosis 
of tendon sheaths witii or without an 
enlargement of the tendon although he 
limited the occurrence to the sheath of the 
abductor longus and e.xtensor brevis pollicis 
tendons in the region of the radial styloid 
process. The last comprehensive review 
of the general subject is that of Finkcl- 
stein,^ in 1930, who recognized its appear- 
ance in other tendons. The article of 
Compere limits itself to lesions of similar 
type occurring in the pollicis longus 
tendon of the thumb. He apparently 
found 38 cases, 2 of which were bilateral, 
and added his own case, also bilateral. 

It seems to be a general impression that 
continuous chronic trauma is the most 
important single factor in the etiolog}’ 
of this condition. Most of the cases 
reported stress the occupation; among 
these are found pianists, typists, book- 
keepers, maids, factor}- workers, tailors 
and clerks, all giving a positive history of 
prolonged, frequent and vigorous move- 
ments of the tendons in question. 

Likewise with the present case, his 
work required continuous movement of 
the thumb and although the difficulty 
in question began with an undoubted 


traumatic injury to the sheath or tendon 
or both, it is significant that the snapping 
began five months later and in all prob- 
ability would not have occurred in the 
aijscncc of the continuous daily trauma. 

The stenosis seems to be of primary 
importance since many of the tendons in 
reported cases showed no thickening. 
Finkelstein’s e.\pcriments have demon- 
strated that with an intact skin it is 
possible to cause a stenosing tendovaginitis 
in rabbits by thermal, chemical or mechani- 
cal traumatization without visible pathol- 
ogy in the tendon. Ciianges occur in the 
tendon only when injury is inflicted 
directly to the tendon. This would indicate 
that the nodules reported were caused by 
direct injury to the tendon. However, 
the occurrence of symptoms of a nodule 
five months after the original injury in 
our case would strongly suggest that the 
nodule was secondary to the sheath injury 
and represented an irritative localized 
hyperplasia of the tendon following only 
after the sheath presented a rough ede- 
matous inflammatory surface with con- 
•sequent friction throughout a chronic 
prolonged course. 

CO.N'CLUSIONS 

1. A case of snapping thumb is reported, 
caused by a stenosing tendovaginitis of 
the sheath, and with nodule formation 
in the tendon of the fle.xor pollicis longus. 

2. Conservative treatment was unsuc- 
cessful. Surgical division of the sheath 
and e.vcision of the nodule resulted in cure. 

3. Judging by this case, the trauma to 
the sheath is the primary injury; it seems 
unlikely that such a condition would 
result, however, in the absence of repeated, 
prolonged, vigorous, occupational trauma. 
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T he establishment of fistulous com- 
munications beUveen arteries and 
veins, without the intervention of the 
normal capillary bed, leads to the develop- 
ment of such clinical conditions as simple 
angiomata, cirsoid aneurysms and arterio- 
venous aneurysms. Although differing both 
grossly and histologically in appearance, 
depending upon the size and the character 
of the blood vessels involved, the patho- 
genesis is the same, namely abnormal com- 
munication between arteries and veins. 

Such communications ma3’^ be either 
congenital or acquired, and may occur 
anywhere in the body. Amongst the com- 
mon causes of the acquired arteriovenous 
communications are bullet wounds, blows 
and injuries. The congenital communica- 
tions are most often due to intrauterine 
trauma or pressure. Thus the congenital 
cirsoid aneurysms are theoretically ex- 
plained as being caused by the pressure of 
the bony pelvis on the fetal head or as the 
result of the application of forceps. Some 
observers, however, believe, that congenital 
arteriovenous aneurysms are due to the 
persistence of abnormal fetal blood vessels 
between arteries and veins. 

The symptoms and physical signs of 
arteriovenous fistulas depend on the loca- 
tion of the lesion. When there is a com- 
munication between larger vessels such as 
the femoral arter}^ and the vein in the 
groin, or between the carotid vessels of the 
neck, a large tumor mass is present with 
distinct pulsation, thrill on auscultation 
and bruit. When the lesion involves an 
extremity, circulatory disturbances such 
as edema of the leg, redness, cyanosis, 
hypertrophy of subcutaneous tissue and 
atrophy of the muscles and bones are 
present. Abnormal communication of the 


vessels of the neck may lead to exophthal- 
mus of the eye. Systematically, large 
arteriovenous fistulas cause cardiac en- 
largement, increased pulse rate, low di- 
astolic pressure and high pulse pressure. 
The diagnosis may be aided by arterio- 
graph and by determining the oxygen 
content of the blood in the veins leading 
from the tumor mass. 

The following case presented itself at the 
Surgical Clinic of the Hospital for Joint 
Diseases : 

CASE REPORT 

P. S., a truck driver, aged twenty-seven 
years, was first seen on April ii, 1935, because 
of an uncontrollable hemorrhage from the index 
finger of the right hand. His present illness 
began five years ago when he struck his right 
thumb with a small nail. The finger became 
infected and was treated at another hospital 
for two years with wet dressings. It continued 
suppurating, gradually became worse and then 
gangrenous. The terminal phalanx of the 
thumb was amputated. The pathological 
report was chronic inflammation with ulcera- 
tion. The condition was not recognized at the 
time. 

Two years ago the patient noticed that the 
rest of the thumb and part of the thenar emi- 
nence was swelling, and that the nail bed of 
the right index finger was discolored. The 
distal half of the index finger became atrophic 
and distorted, while the proximal half became 
thicker. He noticed a distinct pulsation over 
the thumb, thenar eminence, the proximal 
half of the index finger and the adjacent palm. 
The fingers became excruciatinglj'- painful at 
times, ulcerations appeared over the index 
finger and the slightest trauma to the finger 
led to severe hemorrhage. 

The general physical examination was nega- 
tive, the distal phalanx of the thumb of the 
right hand is missing; the balance , of the finger 


From the Surgic.nl Service of the Hospital for Joint Diseases, New York City. 
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disarticulation of the index finger at the meta- 
carpophalangeal joint and the thumb at the 
metacarpophalangeal joint. Sufi'icient skin ^Yas 
obtained to cover the exposed areas except a 
small region about i X 2 inches which eventu- 
ally closed. 

Pathological Examination. The gross speci- 
men consists of two digits. The skin and the 
subcutaneous tissues are discolored obviously 
the result of the presence of numerous large 
anastomosing and engorged vascular channels 
beneath the epidermis. On section of the 
phalanges it was observed that the distal 
phalanx of the thumb and the middle phalanx 
of the index finger were permeated by similar 
large vascular channels. These bones were 
rcsorbed to a very considerable degree and 
appeared dull white, suggesting the existence 
of necrosis. 

Microscopic. The vascular changes are very 
widespread, involving particularly the soft 
tissues, but also the marrow spaces. There is 
continuity of the channels through canals 
which perforate the cortex. The vessels vary 
considerably in type, especially in the subcu- 
taneous tissue. In these areas where inflamma- 
tion is absent, the vascular channels arc 
everywhere rather large and thick walled. 
They are irrcgularh' folded. The large majority 
of the thick walled channels have the histologic 
constitution of vessels which are neither cer- 
tainly arteries nor veins. Many of these chan- 
nels are fairly thick at one point and thin out 
very abruptly at another. Most of the vein like 
structures show definite evidences of hyper- 
trophy of their intimal and muscular coats. 
In many of the sections communications 
between artery-like A'cin-like channels are in 


evidence. Another striking feature observed 
in many of the sections is the plica-like foldings 
of the arterial and venous vessels. Where 
infection is present in the subcutaneous tissues, 
many channels are thin walled, and much of 
the tissue assumes the character of granulation. 
In places the marrow spaces contain large, 
thin walled angiomatous vessels; such struc- 
tures are even observed in some portions of the 
soft tissue. The bone shows thinning and 
increased vascularization of the cortices. It 
furthermore presents areas of necrosis with 
regeneration through creeping replacement. 

Diagnosis. Arteriovenous communications 
in fingers with infection and changes in the 
bone. 

SUMMARY 

A case of arteriovenous aneur3’’sm of 
the hand is presented. Earlj’- recognition 
and adequate surgical removal is essential 
for the cure of this condition. 
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CONTINUOUS WET DRESSING 

Joseph Tenopyr, m.d. and B. G. P. Shapiroff, m.d. 

Surgical Service, Kings County Hospital, Department of Surgery. New York University College of Medicine 

BROOKLYN, N. Y. 


T he wet dressing is an important 
feature in the treatment of suppurat- 
ing wounds, as it permits better 



Fig. I. a. Murphj' drip glass cannula, b. Rubber sponge, 
c. Shower head. d. Tape. 


drainage of pus, restricts inflammation to 
a local process and stimulates to early 
healing. Clinically, the patient enjoys a 
sense of comfort and relief from pain 
which is directly attributable to the moist 
heat. 


The purpose of this report is not to 
discuss the merits of the hypertonic, anti- 
septic or hypotonic wet dressings. This 
subject is still in the investigator}' phase 
though there is general accord on the value 
of wet dressings. 

In hospital practice in order to keep 
certain wounds wet, the usual custom is 
to instruct the nurse to repeat the wetting 
ever}' two or three hours. On large surgical 
services with limited facilities it is often 
very difficult to care satisfactorily for these 
cases, therefore we have created a device 
for maintaining a continuously wet applica- 
tion to such wounds. We believe it can be 
used comfortably and satisfactorily for 
any suppurating wound in any part of 
the body without requiring more than a 
reasonable part of the nurse’s or attendant’s 
time. 

This apparatus is simple and easily 
assembled. It consists of a 500 c.c. flask, 
ordinarily used for hypodermoclysis, to 
which is attached a length of rubber tubing 
about two or three feet long. At one end of 
the tube a Murphy drip glass cannula is 
inserted so that the amount of solution 
delivered to the wound can be measured in 
drops and regulated by the metal thumb 
screw attached on the tubing. The free end 
of the glass cannula is inserted into a 
shorter rubber tube about six to eight 
inches long. The additional accessories of 
the apparatus consist of a rubber sponge 
and a small size shower head (Fig. jb 
and c). 

Through the side of the rubber sponge a 
space is cut equivalent to the circumference 
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and thickness of the shower head which is 
inserted with its top protruding through 
the surface of the sponge. Tape or narrow 
strips of bandage are run along the sides 
of the shower head. By tying the tapes the 
apparatus can be fixed to ’the region of 
treatment. 

The rubber sponge is easily sterilized by 
boiling; the rest of the apparatus can be 
autoclaved. The solution in the bottle can 
be kept warm by means of a heat lamp 
about the flask. Whenever necessary the 
flask can be refilled. The sponge can be 
placed directly in contact with the wound 
or a single layer of gauze may be inter- 
posed. Bandage is then applied so that the 
sponge is completely enclosed by the 
dressing. 


We have used this apparatus for all 
kinds of wounds, both clean and infected. 
It has been used extensively for infections 
of the extremities and in the first twent}’’- 
four hours after an emergency surgical 
repair of traumatic wounds where infection 
was a possible sequel. It has worked 
efiicientl}' in suppurating postoperative 
abdominal wounds. The rubber sponge, we 
believe, is as efficient as the sea sponge rec- 
ommended by Davis for surgical wounds. 
On inspection of wounds treated in this 
manner, the skin is soft, there is no crust- 
ing, drainage is replete and healthy granu- 
lations appear early. This device will 
provide a better postoperative course for 
properl}’ selected cases. 



PRESSURE BAG IN SKIN GRAFTING* 

Frederic Taylor, m.d. 


INDIANAI’OLtS 

A GREAT many varied types of dress- in some grafts such as those involving the 
ing arc in popular use for covering axilla, ncch, thorax or abdomen, it would 
the ordinary split-thickness skin seem highly desirable to use a constant 



Fig. I. Rubber bladder and tube connecting it to glass 
stand pipe 15 cm. in liciglit. Tlie stand pipe is open 
at the top to allow fdling with water. Tliis also allows 
for an overflow sliould pressure in tlic bandage 
exceed l j cm. of water, due to movement or muscular 
contraction. 

graft and dry heat with no dressing at all 
is frequently employed. However, for the 
most part, a gauze dressing is used. Around 
the immediate sterile dressing is usual!}' 
placed some form of pressure bandage. 
These are said to be applied “firmly,” 
“tightly,” “snugly,” etc. depending upon 
the descriptive tendency of the clinician. 

Because of the ease \Yith which split- 
thickness grafts take, all the various forms 
of dressing seem equally effective and suc- 
cessful. However, so long as pressure 
bandages continue to be used, it seems 
absurd to apply them without knowing just 
how much pressure is being exerted upon 
the grafts. There is no reason to believe 
that a “firm” pressure bandage to one 
may even approximate another’s concep- 
tion of the same degree of “firmness.” Also, 
as indicated by Smith, ^ a firm bandage 
today will certainly not be firm tomorrow 
or the next day unless the resulting slack is 
taken up by some form of elastic dressing. 

As suggested, in most grafts it is of little 
moment what pressures are used. However, 



Fig. 2. Apparatus in u.se on a graft of the forearm. 


pressure dressing. Since there is continual 
movement of these regions, the dressing 
should be able to compensate for such 
movements. 

The simple apparatus described is the 
result of an attempt to obtain a constant 
and known pressure upon such skin grafts. 
It has proved of definite aid and value in 
these cases. 

.\pparatus 

The apparatus consists of an ordinary 
football bladder attached b}' a rubber tube 
to the base of a glass stand pipe (Fig. i). 
It will be noted that the upper end of the 
stand pipe is open. After first applying the 
usual sterile gauze dressing to the grafted 
area the bladder is incorporated loosel}' in 
the outer bandage, as shown in Figure 2. 
The glass stand pipe is then fastened in a 
convenient upright position by means of 
adhesive strips. Water is poured in the open 
upper end until it rises to the desired 
“head” above the graft surface. 

The pressures used have been between 
10 and 15 cm. of water. Since the glass 


* From the Surgical Service of the Indianapolis City Hospital. 
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Stand pipe is but 15 cm. in height and is 
open at the upper end, the pressure can 
never exceed 1 5 cm. of water. If movement 
on the part of the patient causes the water 
in the rubber bladder to exceed 15 cm. of 
water, it merely overflows from the upper 
end of the stand pipe. It was found that 
after the bandage had been in place for a 
few hours it became considerabl}’^ looser. 
Therefore during the first day or two addi- 
tions of water were necessary to maintain 
the pressure indicated. 

Just what might be the optimum pres- 
sure to apply to skin grafts was not deter- 
mined. Since the graft must become 
vascularized, it would seem desirable to 
apply a pressure slightlj- less than the 
venous capillaiy pressure. This has been 
fairly well established as being between 15 
and 20 cm. of water.- In the present study 
the former figure was used as the maximum. 

On full thickness grafts Smith^ advocated 
a pressure of approximately 40 cm. of 
water. This was obtained by incorporating 
a rubber bag in the dressing and inflating 
it to the above pressure. The writer has 
had no experience with these higher pres- 
sures. However, they would seem to be 
excessive since new capillaries must actu- 
ally grow into the grafted skin. 


It is hoped that further inquiry into 
the matter of the most desirable pres- 
sure, and the use of the constant 



Fig. 3. Constant pressure dressing on graft of thorax 
and axilla. 

pressure type of dressing in full thick- 
ness grafts may be the subject of a future 
communication. 
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USEFUL CLAMP FOR THYROIDECTOMY 

Frank Teller, m.d,, f.a.c.s. 

Associate Attending Surgeon, The Jewish Hospital of Brookljm and The Israel Zion Hospital 

BROOKLYN, NEW -YORK 

T ransection of the prethyroid imperative. A useful and simple clamp 
muscles is frequently employed in the is devised and employed to facilitate 
operation of thyroidectomy, and is of thyroidectom^L 



A B 

Fig. I. Illustration of clamp. 


especial value in total ablation of the 
thyroid gland for congestive heart disease 



Fig. 2 . Application of clamps. 

■where a complete exposure and scrupulous 
dissection of the thyroid structure is 



Fig. 3- Ribbon muscles transected and clamps out 
of operatwe field. 


The instrument is a right angled clamp 
with transverse serrations and a mouse- 
tooth tip as illustrated and can be made in 
various sizes. Two such clamps are applied 
to the ribbon muscles near their upper 
attachments and the prethj^oid muscles 
transected; retraction upward and down- 
ward of the latter is then easily obtained 
by holding the handle of the clamp up or 
down. Often it is unnecessar}’ to hold 
these clamps for they remain in the desired 
position because of their own weight. No 
extra clamps need be applied to the severed 
ends of the muscles employed for transec- 
tion; and a complete exposure of the upper 
and lower poles of the th3'roid gland is 
obtained, thus permitting of complete 
mobilization of the gland. 
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BOOKSHELF BROWSING 

NOTES ON EVOLUTION OF PROSTATIC RESECTION =>= 

William N. Wishard, m.d. 

INDIANAPOLIS 


I T has been suggested that it would be 
desirable to present some of the efforts 
that the writer made almost a half 
century ago, and subsequently, in trying to 
determine the value of the use of the 
cautery under visual observation for the 
reduction of vesical neck obstruction, and 
that this should include subsequent efforts 
to improve the technique in the develop- 
ment of instruments for that purpose. 
While this may seem to have historical 
interest as its chief value it has a somewhat 
direct relation to present methods. There- 
fore an endeavor will be made to present 
briefly the various steps as they developed. 
Related papers have been presented but a 
connected story of the writer’s procedures 
has not heretofore been given. If references 
are made to matters that seem to be 
ancient history, Dr. Lowsley is asked to 
share the responsibility, as in his invitation 
he gave unrestricted liberty in the selection 
of a topic. 

Apology for doing so is also due to the 
fact that sufficient recent interest has been 
expressed in this subject to justify a review 
of the writer’s efl'orts to use the cautery in 
the manner herein described. In giving 
reference to papers published many years 


ago, the writer is only presenting the data 
for those who care to verify the history of 
visual observation in the application of the 
cauter3L 

The use of the Bottini method was not 
regarded as a rational or satisfactory proce- 
dure, as accuracy in placing the cautery 
was quite impossible. The application 
through a median perineal opening without 
visual observation, known as Chetwood’s 
operation, had definite advantages over the 
Bottini method in that it allowed the 
introduction of the finger for diagnosis and 
definite location of the obstruction. Howr 
ever, it also was an operation done without 
visual observation. 

The Historji^ of Urolog}’^ in America 
(Vol. 2, page 15 1 ) indicates that the writer 
was an earl^^ advocate of Chetwood’s 
method. This is erroneous, as he never 
emploj'ed that method at an^^ time. He 
did devise a substitute metal sleeve for use 
over the cautery shaft of his own instru- 
ment, for use in cases where hemorrhage or 
other causes might make clear vision 
difficult or impossible. However, he never 
found a case in which visabilit}' was not 
easily obtained and hence never used the 


* Read by invit.ation before t!\e Urological Section of the New York Academy of Medicine on the occasion of 
the fifteenth anniversary of the Department of Urologj', James Buchanan Brady Foundation of the New York 
Hospital, January 15, 1036. 


331 


33 ^ American Journal of Surgery 


Wishard — Prostatic Resection 


August, 1936 


special sleeve he devised for supposedlj'^ 
exceptional cases. 

At the Toronto meeting of the American 
Urological Association in 1932 an interest- 
ing symposium was given on the present 
method of resection under visual observa- 
tion. The writer was invited to open the 
discussion and suggested that the various 
references in some of the papers that had 
been read and in the literature of the past 
few 3’^ears indicated that visual observation 
of the prostate while using the cautery was 
of rather recent development. Attention 
was called to the fact that while the current 
now used was of comparatively recent 
origin, the application of the cautery under 
visual observation was by no means new, 
and that the use of the galvanocautery 
under visual observation was applied in 
1890 and presented before the American 
Association of Genito-Urinary Surgeons at 
Washington Citj'- in September, 1891, some 
forty-two years prior to the Toronto meet- 
ing. A subsequent paper was read before 
the American Association of Genito-Uri- 
nary Surgeons at Atlantic City April 29, 
1902, entitled, “The Use of the Cautery on 
the Prostate through a Perineal Opening 
— A New Method with Presentation of 
Instruments and Report of Cases.”* Refer- 
ence is also made to a paper entitled 
“Operative Treatment of Prostatic Hyper- 
trophy” read before the New York Branch 
of the American Urological Association, 
April 7, 1906. 

Since the meeting of the American 
Urological Association in 1932, many 
requests have been received for informa- 
tion as to the writer’s first publications and 
the technique first employed and its 
subsequent modification, to which requests 
an endeavor will be made to reply briefI3^ 

In his earlier experience, and in all 
subsequent operations, with the exceptions 
noted, a view of the prostate was obtained 
through a median perineal opening. In the 
first case in 1890 a median perineal opening 
was followed by the removal of a nodular 
intraurethral h^^pertrophj’^ with the cau- 

* Jour. Cutan. and Genito-Urin. Dis., June, 1902. 


ter}"^, and subsequentlj'^ the removal of 
intravesical obstruction by suprapubic 
prostatectomy by the then current McGill 
method. The latter was done May 14, 1890. 

In this case a perineal opening for 
drainage was first made for relief of acute 
retention because it was impossible to pass 
a catheter. The same technique, excepting 
the addition of a suprapubic operation, was 
applied in more than 150 selected cases 
during the following twelve years. In 
almost all of these the cautery alone was 
used through a perineal opening. In 
some it was auxiliarj'^ to median perineal 
prostatectomy. 

The use of the cautery in these first 
efforts made in that direction, was sug- 
gested by a similar use, under visual 
observation, for the reduction of nasal 
obstruction b}'^ using a head mirror and 
reflected light. Observation of the operative 
area was made through a small rectal 
speculum introduced through a perineal 
opening. An ordinary rectal tube, measur- 
ing % inch in diameter, being introduced, 
a longitudinal incision was made in the 
lateral lobes, and obstructing grovi;hs 
about the vesical orifice were caught in a 
small, straight tenaculum and drawn into 
the distal end of the tube and excised or 
divided with the cautery knife. In other 
cases the knife without the tenaculum was 
used. The knife which is here shown is the 
original one which was used in 1890 in the 
first case mentioned, where a combined 
perineal and suprapubic operation was 
employed. 

Acknowledgment is also made to the 
rhinologists for the thought of making, 
in 1893, the specially devised snare here 
shown, and used in cases where it seemed 
desirable to draw projecting grovn;hs into 
the distal end of a rectal tube passed 
through a median perineal incision. The 
snare was passed over a tenaculum and 
around the growth and the current applied 
as the snare was tightened, and in this wa}’’ 
definite cauterj”^ excision was possible in 
some cases. At no time was this method of 
using the cautery regarded as applicable to 
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all cases of prostatic hypertrophy. The cystoscope was used only in a few cases as 
limitations of the cautery knife and snare the field of observation in the application 
were clearly recognized and their value of the cautery through this instrument was 



Fig. I. Upper. Author’s cautery snare. Middle. Author’: 

regarded as especially applicable to growths 
about the vesical orifice and to some extent, 
in the reduction of larger growths imping- 
ing upon the calibre of the urethra. 

After using the cautery knife and snare 
through a rectal speculum with reflected 
light, from 1890 until 1902, in the latter 
3'ear the writer devised a special cautery 
instrument, here shown, combining a 
diagnostic tube with a movable cautery 
and a light at the distal end of the tube and 
with an observation window at the proxi- 
mal end. This instrument was used through 
a perineal opening with air dilatation of the 
bladder secured through an auxiliary tube. 
Visual observation was thus much im- 
proved oyer reflected light by having a 
lamp immediately opposite the movable- 
cautery knife. This instrument was first 
presented, with a description of the tech- 
nique of its use, in a paper read before the 
American Association of Genito-Urinary 
Surgeons at Atlantic City, April 29, 1902.* 
In the same paper was described the use of 
the snare through a perineal opening, and 
also the transurethral application of the 
cautery through a Koch’s air dilating 
C3'Stoscope. 

Transurethral and transperineal use of 
the cautery with the Koch’s air dilating 

* Jour. Cutan. and Genito-Urinary- Dis., June, 1902. 


_ I 

; cautery knife. Lower. Author's operating cystoscope. 

limited and cauterization rather superficial. 

In 1902 the writer also devised an operat- 
ing cj'stoscope which was shown at the 



Fig. 2. Author’s combined perineal diagnostic tube and 
cautery. 


meeting of the American Association of 
Genito-Urinarj^ Surgeons at Atlantic Cit^^ 
but not described in the paper reporting 
the new perineal tube as it was received 
onljf shortlj^ before the meeting and had not 
been used. With the perineal instrument, as 
with the operating cj^stoscope, the depth 
and length of the incision was easily' 
regulated b}^ turning a device at the outer 
end of the instrument. This operating 
cj’stoscope was not well made and owing 
to defective mechanism and the skepticism 
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of the writer as to the wisdom of making 
a cautery" incision wthout subsequent and 
adequate drainage, the use of the instru- 
ment was regarded as unsatisfactory. It 
did not actually involve observation of the 
operative area at the time the cautery was 
applied. Air dilation was used and observa- 
tion of the proposed operative area was 
made and the instrument held firmly in 
the hands of the operator while an assistant 
removed the telescope and introduced the 
shaft bearing the cautery which was then 
applied. Several years later Goldsmith 
developed an instrument involving the 
identical features of the writer’s instru- 
ment, with the added advantage of the 
simultaneous use of the cauterj' and the 
telescope and irrigation. 

The perineal instrument, however, was 
used in selected cases for ten or twelve 
years following its development in 1902 in 
some 240 operations. The diagnostic tube 
has a circumference of 42 mm.; an oblique 
distal end which carries a small incan- 
descent light and on the proximal end a 
window is attached to allow inspection and 
location of the operative area while the 
bladder is dilated with air. After inspection 
of the bladder and prostatic urethra the 
cautery was inserted and the cautery knife 
c.xposcd by the de^■ice at the pro.ximal end 
of the tube. The movable cautery knife was 
then drawn into the obstructing tissue. 
This adjustment permitted the incision to 
be of any desired depth or length, while 
controlled air dilation and distal illumina- 
tion made observation quite satisfactory. 
Bleeding occasionally interfered with vis- 
ability but was usually controlled easily by 
leaving the diagnostic tube in position and 
removing the cautery and irrigating the 
area, but at no time was it sufficient to 
prevent continuing the operation. Restora- 
tion of bladder function almost invariablv 
folloued, but wiiere there was subsequent 
recurrence, resort was had to prost.atec- 
ti>m\. 1 lie u-e of the cautery in the method 
dc'criix-d wa< the only procedure used in 
tile t\|x.- of ca'-es rclerred to, except in 
occa.sionrd c.!-'C> ’.vhere a jx.’n’neai pros- 


tatectomy had already been done and 
subsequent inspection revealed small tabs 
for the removal of which the cautery was 
supplemented. Other cases were relegated 
to perineal or suprapubic prostatectom}'. 

The operation was principally one of 
cautery incision, excepting in cases where 
the snare, herein described, was used. It 
was, however, an incomplete surgical 
operation and after use in selected cases for 
more than twenty years, it was abandoned 
for suprapubic or perineal prostatectomy. 

In his early and subsequent e.\perience 
the writer believed that when the cautery 
Avas used at all it should be done with the 
operative area under the direct observ’ation 
of the operator, and that prior to its 
application, opportunitj' should also be 
given for digital examination of the pros- 
tatic urethra, the vesical orifice and the 
bladder. 

As stated, the method developed was 
applied to selected cases, especiall}’^ to small 
growths around the vesical orifice, includ- 
ing transverse bars and contractures of the 
orifice, and also to small growths impinging 
on the prostatic urethra. Its use in any case 
was not definitely decided until a perineal 
opening had been made for inspection and 
the finger inserted into the bladder and 
prostatic urethra for confirmatory diagno- 
sis. This diagnostic procedure was followed 
in all cases, except in a few where the air- 
dilating cystoscope was used. If much 
infection was present, the bladder was 
drained through the perineal opening until 
conditions justified the use of the cautery. 
The method was not regarded as a major 
operation, as its limits were defined clearl}' 
as a somewhat minor procedure. In this 
limited class of cases the cauterization 
alone reduced the obstruction, and bladder 
function was uniformly restored. Except in 
cases where there were complications the 
mortality ivas practically nil. 

The diagnostic facilities available forty- 
five years ago are still inadequate to reveal 
accurately the mechanical relations in- 
volved. In many cases there is considerable 
elongation of the prostatic urethra with 
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increased curvature. The shaft of a cysto- 
scope is straight witli a terminal curvature 
to facilitate introduction. When intro- 
duced, an elongated and acutely curved 
canal is straightened by the instrument and 
the growth depressed posteriorly and the 
true mechanical relations, especially of 
intravesical growths, cannot be determined 
as accurately as compared with their posi- 
tion before the instrument is introduced. 
This fact was evidenced in the writer’s first 
use of a cystoscope in 1890, where the view 
obtained was compared with subsequent 
inspection through a suprapubic opening. 

It is not in the scope of this paper to 
discuss the present method of resection but 
it may be apropos, in considering the 
writer’s abandoned procedure, to refer to 
the present day resection which is also done 
under visual observation and is a far more 
complete procedure than that which is 
herein described, and which seems to make 
possible the restoration of the calibre of 
the prostatic urethra and the lowering of an 
elevated vesical orifice to its former 
position. 

The decrease in the death rate is gratify- 
ing as indicated in recently published 
statistics by various writers. There arc, 
however, other considerations which also 
are important. They include the question of 
end results which it will take more time to 
determine accurately. 

As already indicated the writer has 
always been impressed with the mechanical 
problem of accuracy or otherwise in deter- 
mining the real position of prostatic tissue 
as seen through the cystoscope. Certainly 
it seems a problem to keep in mind when 
doing resections. It is quite possible to 
enucleate a very large amount of prostatic 
tissue. The problem, however, is how little 
or how much, as recurrence of symptoms 
suggests the question of whether enough 
tissue has been removed, or whether there 
is a subsequent Increase of the growth. 

Among other difiiculties attending resec- 
tion may be mentioned delayed hemor- 
rhage. Quite recently in the urological clinic 
with which the writer is associated, a very 


severe hemorrhage occurred two weeks 
after resection. The difficulty in removing 
blood clots was so great that a suprapubic 
opening was at once made and the prostate 
enucleated. 

There is another factor which is of 
sufiicient importance to require careful 
consideration. Some two years ago the 
writer asked the pathologist of a large 
urological clinic as to the most frequent 
point of initial location of malignancy. He 
said it often occurred posteriorly in cases 
of apparently benign growths. He made 
sections of several such growths which had 
been enucleated suprapubically and which, 
upon e.vamination, showed beginning malig- 
nancy located rather low and nearer the 
rectal than the urethral side of the grow'th. 
The latter question seriously involves care- 
ful preoperative diagnosis. One would not 
want to resect an apparently benign growth 
and later find that an initial area of 
malignancy had been left. 

The foregoing comments are not to be 
regarded as unduly critical of resection but 
represent points for careful consideration. 
Resection has a permanent place in vesical 
neck surgerj- which is increasingly^ evident, 
and it is obvious that its scope and its 
limitations are being more clearlv defined 
and better applied. 

The Brady Foundation is greatly con- 
tributing to the solution of such problems. 
It would require somewhat' intimate knowl- 
edge of the amount and character of its 
work to appreciate the accomplishments of 
the Foundation on this, its fifteenth 
anniversary. Its establishment, with ample 
endowment, as the Urological Department 
of the New York Hospital, gives assurance 
of its permanence. The work undertaken 
requires, and continues to call for a rare 
combination of executive and professional 
understanding and cooperation. Constant 
increase in the amount and scope of 
the work, as shown by the record, and 
its fine cooperative spirit gives evidence 
that the Foundation is fortunate in the 
personnel of the director and his profes- 
sional associates. 
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It is only possible for the writer to call 
attention very briefly to a few of the many 
phases of scientific endeavor which are 
outstanding. One is the running of parallel 
cases in various phases of the work of the 
Foundation. In the matter of prostatic 
surgery, for example, there is developing 
here a comparative record of suprapubic 
prostatectomy, by the one and the two 
stage methods, and also by perineal pros- 
tatectomj'-, and in the third group trans- 
urethral resection. Emphasis is made on 
accuracy in preoperative diagnosis. Kirwin 
of the Brady Foundation staff has outlined 
the most satisfactory method of preopera- 
tive diagnosis, with reference to the type 
of cases suitable for resection* which the 
writer has had the privilege of seeing. 

A few years ago Lowsley and Butterfield 
emphasized the growing need for study of 
urological conditions in children. Butter- 
field’s cystoscope for children made possi- 
ble the catheterization of both ureters in 
very young children at a single sitting and 
his catheter deflector contributes much to 
the use of so small an instrument. His was 
the original observation that thickening 
and infiltration in the cj^stlc masses about 
the vesical neck are the cause of intractable 
enuresis and are cases for fulguration. 
Other members of the professional staff 
of the Brady Foundation, by their indi- 
vidual and cooperative work, are con- 
tinually enriching the literature of urology 
and contributing to the relief of human 
suffering. 

To summarize, so far as the writer is 
aware, a transurethral application of the 
cautery under visual observation had not 
been reported previous to 1891, The trans- 
urethral use of the Koch instrument and 
also its use through a perineal opening is 
further referred to in a paper read by 

* Am. Jour. Surg. (Jan.) 1933. 


invitation before the St. Louis Medical 
Society.* 

The last decade has witnessed the 
development and wide application of pros- 
tatic resection under visual observation. 
Although the current now used is different, 
the principle of visual observation in the 
application of the cautery is not new as it 
was applied in 1890. A review is given of its 
original application through a perineal 
opening. This method was suggested by a 
somewhat similar application in nasal 
growths and the technique consisted in 
passing a small rectal tube through a 
perineal opening and using reflected light 
from a head mirror, a galvanocautery knife 
was applied under visual observation. In 
1893 a snare was used and in 1902 a 
specially devised perineal diagnostic tube 
and cautery with air dilation of the bladder 
were substituted for the previous method. 

In 1902 the author also reported the use 
of the transurethral application of the 
cautery through a Koch’s air dilating 
cystoscope. The use of the cautery under 
visual observations was continued for more 
than twenty years but was regarded as 
being of limited application, especially 
applicable to small grov'ths around the 
vesical orifice. The transurethral use of the 
cautery and of the snare and the perineal 
use of a cautei v knife under visual observa- 
tion obviously is of earlier date than has 
heretofore been credited. 

A brief review of the earliest use of the 
cautery under visual observation is pre- 
sented. After more than twenty 3^ears use 
the writer discarded the use of the cautery 
in this manner because of its limitations 
and has since relied chief!}’- on suprapubic or 
perineal prostatectom3\ The subject is 
presented for whatever historical value it 
ma}"^ have. 

* Published in the St. Louis Medical Revieio (June 7) 
1902. 
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Radiological Atlas of Chronic Rheu- 
matic Arthritis (The Hand). By S. 
Gilbert Scott, m.r.c.e., l.r.c.e., d.m.r. and 
E. CAMB. Honorary Radiologist to the 
British Red Cross Clinic for Rheumatic 
Diseases, Regents Park; Honorarj’^ Radiol- 
ogist to the Charterhouse Rheumatism 
Clinic; Consulting Radiologist to the 
London Hospital. Oxford University Press. 
London. Humphrey Milford, 1935. Sev- 
enty-seven pages. Price Si 0.00. 

This book is really a radiological atlas of the 
hand as an index to the various groups of 
chronic rheumatic arthritis. It is obvious that 
the radiological examination may play an 
important part in the diagnosis and classifica- 
tion of chronic rheumatic arthritis where joint 
changes have occurred, but to the present 
moment about the only use made of the .v-rays 
in this condition is to find out the state of the 
joints. 

The classification of chronic rheumatic 
arthritis based on the clinical picture alone is 
e.xtremely difficult and unreliable. Radiologj% 
on the other hand, may supply a direct means 
of diagnosis of considerably greater value than 
indirect evidence. 

The author describes in detail the character- 
istic changes met in the four groups of rheu- 
matic arthritis: (A) rheumatoid arthritis or 
atrophic arthritis, in which decalcification of 
the skeleton is peculiar; (jB) osteoarthritis, in 
which the outstanding feature is the loss of 
cartilage with the formation of osteophjU;es; 
(C) chronic infective arthritis, in which is noted 
loss of cartilage with early sclerosis of those 
bones entering into the formation of the joint, 
usually of a single finger; (D) gouty arthritis, 
in which there are characteristic punched out 
areas seen on the edge of the articular surfaces, 
indicating the presence of gouty deposits. It is, 
of course, possible to see mixed types in the 
same patient. 

The illustrations are very satisfactory and 
constitute an eloquent support of the author’s 
thesis that even though the clinical and the 
radiological classification may not agree at 
present, eventually it will be found that the 
radiographic film supplies not only the more 
accurate means of diagnosis in chronic rheu- 


matic arthritis, but also a means of recognizing 
the very early stages of the disease, a most 
important factor when it comes to the question 
of treatment. 

A Textbook of Roentgenology, The 
Roentgen Ray in Diagnosis and Treat- 
ment. By Bede J. Michael Harrison m.b., 
ch.m., d.m.r.e. (Cantab.), f.a.c.r.. Director 
of Department of Roentgenology^ Van- 
couver General Hospital, Roentgenologist 
to Vancover Public Health Institute for 
Diseases of the Chest. Baltimore. William 
Wood & Company, 1936. A book of 826 
pages, 238 figures and 7 tables. Price; 
Sio.oo. 

The first three chapters deal with physics, 
biological considerations and technique. The 
remainder of the book then takes up the human 
bodj^ by systems, giving a discussion of both 
the diagnostic and therapeutic phases of 
roentgenology in relation to each. There is, 
therefore, no definite division of the book 
into diagnostic -and therapeutic sections. The 
author’s arrangement gives under each heading 
a summary of the information relating both 
to diagnostic and therapeutic use of the .v-rays. 
The illustrations are rather satisfactory from 
the mechanical standpoint and have been so 
well chosen that most of the important points 
are nicely Illustrated. The book is large enough 
for a fairly satisfactory discussion of the various 
topics and it really serves well its purpose of a 
single volume textbook on the subject of 
roentgenology. 

The author has particularly referred to the 
fact that so far it does not appear to have been 
accepted as a basic fact in medical practice that 
consultation between the roentgenologist and 
the clinician should take place before any 
roentgenological examination other than the 
very simplest is undertaken. The examination 
and interpretation of roentgenograms are 
directly correlated with the technique of their 
production. It may be very difficult to recognize 
the roentgenograms satisfactorily unless one is 
capable of analyzing the technique which was 
employed in producing it. While the roentgeno- 
gram is a picture, in a sense, it should not be 
looked upon as a picture puzzle, but rather as 
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an illustration in the production of which the 
roentgenologist is intimately concerned. The 
clinician supplies the theme, the roentgenologist 
the technique; and both together should decide 
on the evaluation of the completed work. The 
utmost information can be obtained from 
roentgen study only when the utmost informa- 
tion regarding the suspected pathological condi- 
tion is considered in planning the examination. 
This excellent text deserves wide circulation 
and close study. 

Emergency Surgery. By Hamilton 
Bailey, f.r.c.s. (Eng.). Second Edition. 
With 812 Illustrations of which a large 
number are in Color. Baltimore, William 
Wood and Company, 1936. 

The second edition of this worthwhile work 
now appears in one volume. The text has been 
revised, and in some sections has been rewritten. 

It has been the author’s purpose to provide 
a manual to which the surgical practitioner 
can turn when he must deal with an acute 
emergency. As the author says in the preface 
to the seeond edition, “When to operate, 
when not to operate, and how to operate under 
emergency conditions,” is the theme. 

Space does not permit us to list the manj' 
chapter headings, but everj' phase of emergencj" 
surger}’’ is thoroughly covered. 

The general makeup is e.vcellent; the te.vt is 
readable and plain and the illustrations 
valuable. The index is ample. 

The man called, at times to meet surgical 
emergencies, even though he does not specialize 
in this field, might well linger through the 
pages of this work. 

Parenteral Therapy. By Walton For- 
est Dutton, M.D. and George Burt Lake, 
M.D. Illustrated with 90 half-tones and 
line engravings. Springfield, III., Charles 
C. Thomas, 1936. 

The authors designated the title “Parenteral 
Therapy” because it is a designation including 
all therapeutic efforts brought to bear directly 
upon all methods of administration of medica- 
ments except by the alimentary route. The 
physician, dentist, nurse, veterinarian or 
pharmacist, should he require a reference work 
from which he may secure such knowledge at a 
glance, has in this volume ail that can be 
desired. 

To give a brief idea of what the book covers 
a few chapter headings are listed; Technical 


Methods in Treatment, Intradcrmal Injections, 
H3'podcrmic Injections, Technic of Intra- 
muscular Injections, Infusions of Physiologic 
Salt Solutions, General Technic of Intravenous 
Injections, Continuous Intravenous Injec- 
tions, Intrapcritoncal Injections, Transfusion 
of Blood, Methods of Collecting Blood and 
Serum, Intramuscular Injection of Whole 
Blood, Intracardiac Injections, Puncture of 
the Pericardium, Pneumothorax, Artificial, 
Cisternal Puncture; four chapters on anesthesia, 
intravenous, infiltration, caudal epidural and 
spinal; Alcohol Injection for Nerve Block, 
Varicose Veins (Technic in Obliterative Treat- 
ment), Injections Treatment of Hemorrhoids 
and Hernia, and Ionic Medication. There is a 
Therapeutic Index, and a Part devoted to 
Pharmacologic Notes. 

For the one who is not familiar with these 
items of practice this will prove a valuable 
book. 

Handbook of Surgery. B}' Eric C. 
Mekie, m.b., f.r.c.s. (Edin.), With a 
Foreword by John Fraser, Regius Profes- 
sor of Clinical Surgery, University of 
Edinburgh. Baltimore. William Wood and 
Companj% 1936. 

This book is of special interest to medical 
students. In his Preface the author states, “For 
several i'ears it has been mj' privilege to con- 
duct a class of preparat.on for the Final 
Examination in Surgerj% and it is in response 
to the request of some of my former students, 
and now colleagues, that this book has been 
written. ... It has been mj' aim to set down 
onlj' what are the salient features of the subject 
which must be known ere the student presents 
himself for examination.” 

This compact book of 699 pages is a treasure 
house of surgical information. Designed for 
the medical student about to take his examina- 
tions, anyone who knows 60 per cent of what it 
offers would know more than the average 
surgeon about his specialtjL 

Die Parasagittalen Meningiome. 
Bj”^ H. Olivecrona, Leipzig, G. Thieme, 

1934- 

In this monograph Olivecrona presents his 
personal experience in the diagnosis and treat- 
ment of 34 cases of parasagittal meningiomas. 
In a general wa3', he divides them into four 
groups, namely: those arising from (i) the 
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anterior, (2) the middle, (3) the posterior 
third of the superior longitudinal sinus, and 
(4) those arising from the falx. He supplements 
this with a chapter which orients the reader 
as to the place usually occupied by men- 
ingiomas among brain tumors, and another on 
the variable histopathologic appearances of 
these neoplasms. 

All the case histories are presented, some in 
considerable detail. Then follows a chapter on 
symptomatology including the characteristic 
roentgen ray evidence of these tumors. 

In another chapter devoted to diagnosis he 
attempts to establish a more or less character- 
istic syndrome for each of the four groups 
already mentioned. Thus the salient clinical 
features of the meningiomas arising from the 
anterior third of the longitudinal sinus are; (i) 
a long history usually initiated with headache, 
(2) psychotic manifestations, (3) a slight central 
facial weakness and (4) bilateral papilledema 
and often a homolatcral hyposmia or an 
anosmia. 

The meningiomas of the middle third of the 
longitudinal sinus give a very typical syndrome: 

(1) A long history of slowly progressive cortical 
monoparesis of the lower, but seldom the 
upper e.xtremity, often punctuated by Jack- 
sonian seizures. Sensory disturbances are 
frequent but seldom marked. (2) Signs of 
general pressure are seldom present except at 
a late stage. 

Bone changes in the skull occur in about 
half the cases, but even without them the 
diagnosis is relatively easy. 

The meningiomas arising from the posterior 
third of the longitudinal sinus present: (i) 
A long history usually of headache but often 
of a subjective homonymous visual field 
defect, and, if left-sided, of sensory aphasia; 

(2) homonymous hemianopia of varying 
degree but usually showing a sparing of the 
macula; (3) marked sensory disturbances, 
especially if the tumor is located in the anterior 
part of the posterior group; (4) sensory 
aphasia with alexia and agraphia in left-sided 
lesions. 

Tumors arising from the falx may give 
similar s\miptoms to those resulting from 
sinus tumors in the corresponding third of the 
sinus except that the hyperostosis is usually 
absent. At times, however, the symptoms are 
quite atypical and ventriculography or arteri- 
ography becomes quite indispensible. 

The last chapter is devoted to the surgical 
technique in dealing with these tumors. Some 


of the special points in the author’s technique 
are worthy of mention. He prefers to make his 
bone flap across the midline instead of biting 
away the bone on the other side secondarily. 
He advocates cutting the dura all around the 
tumor, especially the portion between the 
tumor and sinus, since he feels that in this 
way less blood is lost than when that portion 
of dura is left to be cut later. Concerning the 
resection of the longitudinal sinus, he believes 
this is to be avoided even in the anterior 
portion whenever possible, unless the sinus is 
already obliterated bj- invasion of the tumor. 
He thinks it inconsequential whether the 
dural defect is closed or not. He considers 
drainage through a separate puncture hole 
in the scalp both safe and desirable. With im- 
proved hemostatic technique and multiple 
transfusions the operation can, as a rule, be 
completed in a single stage. 

While the details in this book are too numer- 
ous to be summarized, it is obvious from what 
has been given that the author is an experienced 
neurosurgeon who shares his valuable experi- 
ences freel}^ with his readers. 

Passive Vascular Exercises and the 
Conservative Management of Obliter- 
ative Arterial Diseases of the Extrem- 
ities. By Louis G. Herrmann, m.d. 
With a Foreword by Mont R. Reid, m.d. 
Illustrated with 80 engravings and 4 
colored plates. Phila., J. B. Lippincott 
Company, 1936. 

The purpose of Dr. Herrmann’s book is best 
described by quoting from a passage on a 
lly-leaf: “The gradual rise and fall, in cyclic 
sequence, of air-pressure about the human 
extremities with the pressure predominantly 
in the phase below the existing atmospheric 
pressure constitutes the physical basis for 
Passive V.xscular Exercises. Clinically 
and experimentally this type of alterna- 
tion of the environmental air-pressure has been 
shown to constitute an efficient and truly 
physiological means of promoting the establish- 
ment of an adequate collateral arterial circula- 
tion in human extremities after the major or 
secondary arteries have been obliterated by 
trauma or by some disease.” 

The first chapter is devoted to an introduc- 
tion, and this is followed by the Historical 
Development of Knowledge Concerning Physi- 
ologic Effects of Changes in Environmental 
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Air-pressure Upon Peripheral Arterial Circula- 
tion. Some of the other chapters deal with. The 
Physiology" of the Peripheral Distribution of 
Blood, Physiologic Effects of Rhy"thmic Alter- 
nation of Environmental Air-pressure, Physi- 
ologic Effects of Changes in Environmental 
Temperature, The Collateral Arterial Circula- 
tion in Human Ex-tremities, The General 
Management of Peripheral Vascular Disease, 
The Passive Vascular Exercise Method of 
Therapy, and Clinical Experiences with Passive 
Vascular Exercise Therapy. The last chapter is 
devoted to Routine for Study and Care of 
Patients with Organic Arterial Disease. 

There is a part alloted to References; also, 
an Index. 

Physicians who come in contact and treat 
arterial diseases of the extremities will do well 
to study this book. 

The Practitioners Library of Medi- 
cine AND Surgery. Volume X. Derma- 
tology and Sj"philology. New York, D. 
Appleton-Century Company, 1936. 

This volume of 1043 pages is the tenth of a 
series published by Appleton-Century Com- 
pany, each volume written by the outstanding 
specialists in their field. The supervising editor, 
George Blumer, m.d., of Yale, and C. Guy 
Lane, m.d., of Harvard, the associate editor, 
have done a splendid piece of work. 

It is unnecessary to list the topics discussed 
but when one considers that such men as S. 
William Becker, Harold N. Cole, Joseph 
Jordon Eller, Clark W. Finnerud, Harry R. 
Focrstcr, Joseph V. Klauder, C. Guy Lane, 
Joseph Earle Moore, Paul A. O’Leary, Charles 
Robert Rein, Laurence R. Taussig, Eugene F. 
Traub, and Frederick D. Weidman are the 
contributors, it goes without saying the tc.xt is 
up to date and authoritative. 

The subjects are thoroughly covered. The 
illustrations arc ample and are a definite aid 
to the text. For those interested the Bibliog- 
raphy references arc listed at the end of 
ciiapters. The Index is thorough. 

Studies on the Healing of Fr.actures 
WITH Sfecial Reference to the Sig- 
nificance OF THE Vitamin Content of 
THE Diet. By John Hertz, .m.d. Copen- 
hagen, Levin tk .Munskgaard; London, 
Humphrey .Milford (Oxford University 
Press), 193b. 


The practitioner of medicine who, to any" 
degree, is interested In the fracture problem 
will find this work instructive and authorita- 
tive, as well as interesting reading. It is one of 
those short books that are a joy" and which 
appear only" too seldom. 

There are only" 280 pages and 81 figures, many" 
in color. Over the figures done in black and 
white are attached transparent sheets upon 
which are done line outlines upon which are 
the necessary" numbers and letters by" which 
the legends are made clear. All in all, it is 
beautifully" done, and although issued in paper 
covers, the publishers are to be commended 
for both publishing the book and for the e.xcel- 
lent way" they" have brought it out. 

Part 1 has chapters on the Historical Sun"ey, 
The Fracture Forceps, and the Hansen-Hagg- 
qvist Sy"ncy"tial Theory". 

Part 2 deals with ten chapters on the Author’s 
Investigations. These chapters, in part, cover 
.Technique, Healing of Fractures in Normal 
Guinea-Pigs, in Scorbutic Guinea-Pigs . . . 
Israel and Frankel’s Refracture Experiments, 
Healing of Fractures in Normal Rats, and Rats 
on a Vitamin B-Deficient Diet, on a Vitamin 
A-Free Diet, Healing of Fractures in Rachitic 
Rats and in Rats on a Vitamin A and D-Free 
Diet, and in Rats Treated with Toxic Doses 
of Vitamin D. A chapter is devoted to Con- 
clusions. There is an ample Bibliography". 

Surgical Emergencies in Children, 
By Harold ClifTord Edwards, M.s., London. 
Baltimore, William Wood and Company", 
1936. 

This small book may" well be seriously read by" 
many surgeons as emergency" surgery' in children 
is a field in itself. For the most part it has been a 
more or less neglected subdivision of surgery", 
therefore. Dr. Edwards’ book is timely". 

The author considers General Principles, 
Pyogenic Infections, Fractures, Injuries to 
Muscles and Tendons, Acute Infections of 
Bones and Joints, Head Injuries, Acute Dis- 
orders in the Abdomen, Injuries to the Abdo- 
men, Inflammatory Conditions in the Abdomen, 
Acute Intestinal Obstruction, Congenital Mal- 
formations of the Intestinal Tract, including 
Meckel’s Diverticulum, The Thorax, The 
Urinary and Genital Tracts, and The Ear, 
Nose and Throat (this chapter by Geoffrey H. 
.M.ateman, f.r.c.s.). The book of 274 pages is 
well indexed and illustrated. 

It is recommended. 



Mcgrimtitaigoiiiiul 


is the leading independent surgical Journal. It publishes many papers read before the outstanding 
Surgical Societies, but it is not “the official organ" of any organisation. Every manuscript is selected by 
the editors, as worthy of publication — nothing is published because “it was read at the meeting." 


NEW SERIES, VOL. XXXIII SEPTEMBER, 1936 


No. 3 


EDITORIAL BOARD 

Editor: 

Thurston Scott Welton 

D. C. Balfour Roch«:cr. 

Carl Beet CHicat;.' 

Geo. R. Brighton 

Rlcrcdith F. Campbell Xeu* Tor^ 


James T.Case 

Chicago 

Isidore Colin 

Orleans 

Bradley L. Coley 

Xru’ Tork 

r. A.Collcr 

Ann Arbo’" 

Gcorye W.Crile 

CLneland 

E. C. Cutler 

Bewtem 

R.V.Day 

Lw Angeles 

Charles A, Elsberg 

Tork 

HerVert C. Fett 

Broo^yn 

C.R.G. Forrester 

Chicago 

H. I>awson Fumiss 


J.H. Gibbon 

Philadelphia 

Emil Goctseh 

Brooklyn 

Charles A. Gordon 

Breo^Uit 

Donald Guthrie 

Sayre, Pa. 

A.E.Hemler 

Kansas City 

Louis J . Hirschman 

Detroit 

James M.Hitttot 

Torh 

Frederick C. Holden 

Torh, 

Emile F. Holman 

San Francisco 

J, A. Hj'ams 

Tcrh 

R.H. Jackson 

Afadiscm 

John E. jennincs 

Broo^yrt 

W.L. Keller Wflihingtem, D.C. 

H. A. Kelly 

Balrimore 

T. J.Kirwrn 

Tork 

Arthur Krida 

Xm* Tcfk 

A. V .S. Lambert 

X^n* Tor^ 

Maurice Lcn: 

X^U’ 

H.H.M.Lylc 

Xfn’ 

Jerome , L>*nch 

Xcu’ Tor^ 

Urban Maes 

Xfu* Orleans 

Harrison S.RIartland 

R. Matas 

X^’ Orleans 

Roy D. McClure 

Detroit 

H.C. Naffriger 

San Francisco 

C. R. O'Crowlcy 

Xttfarl^ 

Louis E.Phancuf 

Boston 

Eugene H. Pool 

7{cn> Tork 

Douglas Quick 

X^ir* Tor ^ 

K.P.Rathbun 

Brooklyn 

H. A. Roys ter 

Raleigh 

Henry S. Ruth 

Philadelphia 

A.C. Scott 

Temple 

M.G.Scelig 

St. Lonis 

J.BcntleySquier 

Xc«’ Tork 

H.J. Standcr 

Xm* Tcrk 

George W. Swift 

Seattle 

GrantE.Ward 

Baltimo’^c 

J.H.Woolscy 

San Francisco 


EDITORIALS 

GYNECOLOGY IN THE NINETIES AND 
NINETEEN THIRTY^SIX 

T O one who has been in practice for almost half a century, 
his memory inevitably carries him back from gyne- 
cology as presented in this issue in contrast with some 
of the gynecological practices of the 1890’s. 

The outstanding advances made are in the great increase 
in knowledge which has resulted in more accurate diagnoses, 
and in the increased safety and efficiency of our surgical 
methods. 

In the early nineties, even on hospital services, histories 
were very incomplete. Many a patient was brought to the 
operating room without any history having been written. 
Every phase of the preoperative study was either very 
sketchy or entirely overlooked. During a two years’ interne- 
ship there was no case of a ruptured ectopic that was 
diagnosed preoperatively. The urine was sometimes exam- 
ined chemically, less often microscopicall}'. Blood counts 
were not done and blood chemistry was unknown. The 
Wassermann test for syphilis did not yet exist, and Roent- 
gen’s epochal discovery was not made until 1895. The 
entire field of the physiology of the endocrines was still in 
darkness. Small wonder, therefore, that with poor histories 
and very little if any preoperative study, this was the era 
of the exploratory laparotomy. 

The patient usually entered the hospital the night before 
the operation when she was then given ten grains of calomel 
followed b^’ a dose of magnesium sulphate. A large wet 
boric acid dressing was placed over the abdomen and kept 
there all night. After a most uncomfortable and restless 
night, she was taken to the operating room the next day, 
tired, tense and thoroughly dehydrated. She was then 
firmR strapped to the table and literally smothered into 
unconsciousness by ether poured onto a closed ether inhaler, 
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the ancstlu'tisi l)cinf' an iiu-xpcricnmi 
inlerne or often a sceoiui or third year 
medical student. 

In the operating room itself, conditions 
were likewise very tlilferenl from totiay. 
Rubber ploves had not yet been inlr<»- 
duced. There was no prescribed lime for 
scrubbing the hands, and as a matter of 
fact, it was impossible to cleanse the hands 
thoroughly, because the skin was sore and 
cracked from repeatedly immersing the 
hands into the carbolic and bichloride 
solutions, which was the a|)proved method 
of that time. Nor was it unusual for the 
outstanding gynecologist of the day to be 
seen frequently adjusting his pince-nez 
while ojjerating. 

Instruments were boiled and kept im- 
mersed in a t :20 carbolic solution. After 
handling these instruments for some hours 
during the operation the lingers became 
numbed, and the skin more cracked th.an 
ever. For suture material, we were limited 
almost entirely to silk and silver wire, since 
catgut was unreliable and its sterilization 
most uncertain. Chromic catgut was not 
yet in use. 

Dilatation and curettage preceded nearly 
all gynecological ojjerations and was always 
followed by an intra-uterine douche given 
under so much pressure that this procedure 
of itself accounted for much of the mor- 
bidity which followed these operations. 
Trachelorrhaphy was an equally popular 
operation, stressing greatly the complete 
removal of all scar tissue from the angles 
of the lacerations, innumerable ills being 
attributed to this scar tissue, even when 
not accompanied by infection. Silver wire 
was the suture material used. Perineor- 
rhaphies were all of the “dashboard” 
variety, posterior colporrhaphy was un- 
known, and the technique of bringing the 
muscles together was not developed until 
the turn of the century. Although the 
repair brought together only the superficial 
layers, the patient’s knees were tied to- 
gether for ten daj's postoperati\'ely so as 
to prevent tension and separation of the 
sutures. 


Ov.Htics, ever) in young women, were 
sacrificed indiscriminately, and in any 
large hospital at the end of an operating 
day one could see dishes full of normal 
ovaries, the removal of wiiich were sup- 
posed to cure ail kinds ol ills. 

Backache in tire woman was invariably 
attributed to displacement or disease of 
the pelvic organs, and resort to surgical 
repair, or more often extirpation, was 
frequent. 

The hazard <»f laparotomy was great, 
because of the great danger of infection 
and because of the poorly developed o|K'ra- 
tive technicpie. It was not unusual for 
leading surgeons to ta.ke three hours to do 
an abdominal hysterectomy. 'I’he intestines 
were subjected to prolonged exjx»sure and 
trauma, and the abdominal cavity was 
irrig.iled when pus was [rresenl. A large 
pro]X)rtion of abdominal wounds separated 
and most of them were infected, so that 
the junior interns spent the major part 
of the day dressing infected wounds. 
Not infreciuently, weeks after the opera- 
tion, the silk ligatures would appear at the 
sinus openings. 

As one would ex[)ect, postoperative 
shock was not uncommon and often severe, 
but the methf>ds of combating it were 
most inadeciuate; hypodermics of whiskey 
and strychnine, and e.xternal heat were 
the only means at hand. The technique 
of blood transfusions, which we consider so 
indispensable today, had not yet been 
developed. 

Postoperative bladder infections were so 
common and so troublesome that when 
cathctcrizaition was necessary, the attend- 
ing surgeon was called to do it. Neither 
nurses nor internes were allowed to cathc- 
teriz.c the patients because of the fear 
of the infected bladder. 

Cancer of the body and cervix uteri, 
in these days before cfl'ective asepsis and 
any accurate knowledge of micropathology, 
was treated with the actual cautery. 1 he 
best results at that time were obtained 
by John Byrne, who devised some big cau- 
tery knives connected to a large wet cell 
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battery. As this was in the days before 
there was street current, it was necessary 
for an attendant to keep the fluid in the 
batterer continuously agitated by pressure 
with a large rubber bulb which was con- 
nected to the batter3\ With this cauter3% 
he could perform a ver}' high amputation 
of the cervix with coning out of the 
endometrial cavit^^ leaving a v&ry thin 
fundal wall. This was accomplished with 
veiy little bleeding. The cases were almost 
always far advanced, and the results 
mostl}'' palliative. 

With all the handicaps under which 
these former masters worked, there is 
much of value which we should relearn 
from them. Because thej^ had fewer ex- 
ternal aids upon which to depend, thej'^ 
developed their five senses to an extra- 
ordinar^’’ degree. Our powers of observation 
have been dulled, and our training should 
la}^ greater stress on this factor. 

Several of the operative procedures 
of the nineties have been thrown into 
undeserved oblivion and it would increase 
our scope of helpfulness if some were 


resurrected to be applied to the indicated 
case. The old surgeons were experts in 
the use of silver wire suture, and we have 
an occasional case at present where this 
method should be used again. Operations 
such as the LeFort and the vaginal 
hj^sterectomjf b}’’ the Pryor clamp method 
still have a place toda}^ Let us not entirely 
discard all the lessons of the past. 

As for our present era, there is still 
much to learn and unlearn. It is true that 
we have travelled far, but useless, needless, 
crippling operations are still being done 
much too often on the women of today. 
Many of these errors are due, not so much 
to our ignorance as to our slowness in 
applying the knowledge which has already 
been acquired. Phj^sicians graduated and 
in practice must continue to be students 
throughout the rest of their working days. 
Medicine is advancing at a rapid pace, 
and it is our urgent duty to give our 
patients the full benefit of that knowledge 
which we already have. 

Frederick C. Holden. 


Subscribers to The American Journal of Surgery visiting ?\[ew Tor\ City are invited to 
ma\e the office of the publishers (The American Journal of Surgery, Inc., 49 West 45th Street, TJew 
Tor}() their headquarters. Mail, packages or bundles may be addressed in our care. Hotel reser' 
nations tvill gladly be made for those advising us in advance; \indly notify us in detail as to require' 
inents and prices. 




SPECIAL NUMBERS 


D uring the past eight years we have 
brought out several numbers devoted 
to a special topic or specialty. 
These proved most popular and, in several 
instances, were out of print within a few 
months. 

With this in mind, and feeling we can 
best serve the greatest number of our 
readers by arranging issues of the Journal 
that will be composed of articles on 
various phases of every day disorders, we 
have prepared four special numbers that 
will appear between now and next spring. 
We have impressed upon the authors, all 
of whom have been specially selected, to 
be practical in the extreme. These numbers 
have not been designed for the specialist. 
We know that many of our subscribers are 
men working in the smaller places who meet 
and treat many types of cases and emer- 
gencies, and, in the true sense of the term, 
play the role of general surgeon. What is 
an everyday, more or less simple problem 
to the worker in a nationallj^ known clinic 
in a metropolitan medical center, to these 
men are complex problems. Therefore, it is 
hoped that the topics selected will prove 
an aid in their everyday work. 

Dr. Frederick C. Holden, guest-editor 
of this number, gave time and thought to 
this issue. It is no minor task to assemble 
authors, assign topics, and then have the 
material in hand before the deadline of 
press time. Personally, we feel that Doctor 
Holden has creditably accomplished a 
difficult task. 


Three months from now a special num- 
ber devoted to anesthesia and anesthetics, 
under the editorship of Dr. Henry S. Ruth, 
of Philadelphia, will appear. At this 
writing this number is completed. 

The Februarj’-, 1937, number, will be 
devoted to articles of a practical nature 
on obstetrics, under the guest-editorship 
of Dr. H. J. Stander. This issue is about 
completed at this time. 

In April, 1937, we expect to bring out 
a number devoted to office, minor and 
traumatic surgery. This number will con- 
sist of about fifty articles covering com- 
mon everyday conditions. Several years 
ago we published a special office surgety 
number and have since received many 
requests to enlarge upon the subject in 
an up to date issue. This number is in the 
making. 

If these issues are as successful as we 
anticipate, it will support our contention 
that numbers by authors chosen to write 
special topics meet the need of the general 
surgeon and that the time has arrived for 
more special numbers of this type. We 
believe that unsolicited manuscripts will 
continue to comprise the majority of 
articles published in scientific journals, 
but that the tendency more and more will 
be to publish made-to-order papers. 

We would be happy to receive letters 
from our readers giving us their ideas on 
the subject. 

T. S. W. 
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E ach of these important signs of dis- 
ordered function constitutes a plain 
appeal to the attending physician to 
study that patient thoroughly. We are deal- 
ing with an interlocking combination of 
delicate machinery and a defect in any part 
may affect other parts to a greater or less 
extent. So true is this that it is often 
difficult to determine the real cause of some 
surface disturbance, which ma}'- be due to a 
deep lying defect in any one of several 
hidden structures. Again, the various work- 
ing parts are bound together by a system of 
communications which not only registers 
how the parts are functioning but also 
carries commands that influence that 
functioning. Consequently we must deal 
with the individual as a whole, instead of 
simply shooting at a symptom. 

This trend toward consideration of the 
patient as a unit of combined and inter- 
locking influences, many of which enter 
into each symptom or behavior-manifesta- 
tion, marks a great advance in medical 
work and it is permeating all fields of 
medicine. It is the result of the intensive 
study and accurate information made 
possible by specialization. The former hazy 
ideas as to these interrelations are being 
supplanted by substantiated facts and 
working hypotheses which enable the 
physicians to attack some of the difficult 
problems of disturbed functioning in a 
rational and eff ective way. 

Comparing what we know with what still 
remains to be learned, it may be said that 
the accomplishments of two thousand 
years of medical study constitute only a 
beginning. This relative insignificance of 


our present knowledge is painfully evident 
when we try to trace the ramifications of 
the functional disturbances under con- 
sideration and evaluate the various factors 
involved in the individual patient. How- 
ever, any progress is encouraging and the 
relatively rapid progress made in the last 
quarter of a century is inspiring, both in 
regard to the amount of accurate informa- 
tion accumulated and the development of 
important vantage points for further at- 
tacks on the unknown. 

AMENORRHEA 

Before taking up the details of amenor- 
rhea and allied conditions, it is well to 
make clear the meaning of the terms used. 
With the accumulation of information on 
any subject, features formerly considered 
under one term separate and require 
separate terms. Also, different workers may 
apply different terms to the same separated 
feature, or occasionally may use the same 
term to designate quite different features. 

There is ahead}* some clash of terms in 
designating the deficiencies of menstrua- 
tion. Amenorrhea means the absence of 
menstruation. The absence may be for one 
month or several months, or there may 
never have been a menstruation. Hypo- 
raenorrhea is a convenient term meaning 
scanty menstruation, in contradistinction 
to absence of menstruation. The scantiness 
of the blood loss may be due to lessened 
flow through the usual number of days or 
to fewer days of flow or to a longer interval 
between flows. There is a tendency of some 
writers to extend this term to include the 
deficiency of flow as represented by occa- 
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sional overtime of a month or more, but 
that use of the term encroaches on amenor- 
rhea and should be avoided. Oligomenorrhea 
means few menstruations. This condi- 
tion is of course covered by the two terms 
already mentioned; by amenorrhea when 
the overtime extends to a month and by 
hypomenorrhea when the overtime is less. 
Hence the term is not needed, except in 
some particular discussion of “few” men- 
struations in contradistinction to all other 
forms of menstrual deficiency, and its 
general use is confusing, especially as there 
seems to be a tendency to use it as syn- 
onymous with hypomenorrhea. For the 
purposes of this discussion then the 
deficiencies of menstruation will be grouped 
under two terms, amenorrhea and hj^po- 
menorrhea as defined. 

VARIETIES AND DIAGNOSIS 

The absence of menstruation may be 
physiological, that is, due to pregnancy 
(normal pregnancy or tubal pregnancy) or 
to lactation or to climacteric changes. If 
the patient is in the childbearing period the 
possibility of pregnancy must receive first 
consideration and pregnancy must be 
definitely excluded before instituting any 
treatment that might interfere. In cases 
still remaining doubtful after pelvic ex- 
amination, the Aschheim-Zondek test is 
helpful and will ordinarily be decisive. 
Three or four ounces of morning urine is 
sent to a properly equipped laboratory, 
where animal injection and subsequent 
examination of the ovaries enable a 
definite report in about two days. By the 
time of the first missed menstruation the 
excess hormones excreted in pregnancy- 
urine have reached sufficient amount to 
produce characteristic changes in the 
ovaries of injected animals. 

The pathological causes of amenorrhea 
may be grouped under three headings, 
indicating the principal etiological factors 
and, consequently, the lines of treatment. 
The amenorrhea may be due to some local 
lesion or to some general condition or to 
some endocrine dysfunction; 


Pelvic Lesion. The local pelvic condi- 
tions which may cause amenorrhea are 
those that effect the integrity of the endo- 
metrium, from which comes the menstrual 
flow, or that affect the ovaries from which 
comes the menstrual impulse. 

Operations for serious disease of these 
structures may necessarily result in amen- 
orrhea. Hysterectomy ordinaril3>- precludes 
subsequent menstruation. Occasional^ in a 
mjmma case requiring supravaginal hj'ster- 
ectomy the line of amputation is placed 
high enough to leave a portion of the 
endometrium which maj’- continue men- 
struation. Such menstruation is likeW to be 
erratic and the patient may come with 
amenorrhea or hj'pomenorrhea. Double 
oophorectomj’^ causes cessation of men- 
struation, unless supernumerarj' ovarian 
tissue exists. Conservative surgerj’^ is not 
alwaj'S successful in preserving ovarian 
function. The preserved ovarian tissue maj' 
gradually undergo destructive changes with 
resulting cessation of menstruation. 

Hyperinvolution following parturition or 
abortion ma^^ carry the involuntionary 
process so far bej’^ond normal limits that 
the uterus becomes a small nonfunctioning 
organ. This rare condition is to be thought 
of in any case of persistent amenorrhea 
dating from childbirth. The primar}'^ cause, 
of course, lies much deeper than the uterus, 
extending to the ovaries and the pituitary 
and bej'ond. Treatment must reach the 
deep nutritional and endocrine factors. 

Ovarian inflammation or tumor may 
destroy ovarian tissue and diminish ovarian 
function to the point of causing amenor- 
rhea. However, such extreme effect from 
local cause alone is unusual, most of 
the menstrual deficiencies associated with 
pelvic lesions being due to underljdng dis- 
turbances of the ovarian-pituitary endo- 
crine cj'^cle rather than to the local disease. 
Of course, an ovarian lesion maj', bj^ caus- 
ing digestive disturbance or toxemia or 
blood loss, depress the general health to 
the point of causing amenorrhea. 

The arrbenoblastoma is an exceptional 
local tumor which causes amenorrhea as 
one of its characteristic s^TOptoms. It is an 
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ovarian growth arising from the undiffer- 
entiated sex cells in the hilum of the ovar3^ 
The cells in this situation represent what 
in the male goes on to the development of 
the male gonad (testis). When these cells 
in the ovary take on abnormal growth and 
differentiation it is toward the male t5'pe. 
Consequently there is development toward 
masculinity, with lessening of the feminine 
characteristics. The patient gradually be- 
comes amenorrheic, hair appears on the 
face, the pubic hair assumes the masculine 
extension upward in the median line, the 
breasts flatten, the voice deepens and the 
clitoris enlarges. The diagnosis is made 
from the history, the appearance of the 
patient, and the finding of an ovarian 
tumor. The treatment is removal of the 
tumor, after which the evidences of mascu- 
linity gradually disappear and there is 
restoration of full feminine characteristics. 

Amenorrhea may be due to some mal- 
formation, such as absence of the vagina or 
uterus or ovaries or congenital occlusion of 
the vagina or cervix uteri. Any one of these 
conditions would preclude menstruation, 
hence the patient would give a history of 
no menstruation at any time. There may 
be no other s^nnptoms if the uterus is 
absent. When uterine endometrium is 
present, with functioning ovaries, there 
is an accumulation of retained menstrual 
blood back of the occluded cervix or 
occluded vagina or imperforate hymen as 
the case may be. This increases slowly, a 
little each month, with corresponding 
increase in symptoms, until they become 
so troublesome that a phj^sician is consulted 
and the examination reveals the malforma- 
tion. Lesser degrees of congenital malfor- 
mation or later developmental defects may 
cause amenorrhea or hypomenorrhea. 

General Conditiori. Chronic ivasting dis- 
eases are very likely to cause amenorrhea. 
The anemic patient needs all her blood for 
other purposes. In such cases the amenor- 
rhea is a conservative expedient by which 
blood is saved for the necessary vital 
processes. This fact emphasizes the impor- 
tance of considering the patient as a whole 
when dealing with any symptom. Treat- 


ment directed toward forcing the menstrual 
flow in such a case would be harmful in so 
far as it was successful. The treatment in 
these cases should be directed to restoring 
normal blood conditions so the patient can 
spare the blood for menstruation. Restoring 
the nutritional and endocrine physiology 
needed for the patient’s general health and 
activity will probably restore normal 
pituitary-ovarian-uterine functioning. 

Blood dyscrasias, digestive deficiencies, 
tuberculosis and other local diseases come 
in the same category. An acute disease, such 
as pneumonia, influenza, the exanthemata 
or even a severe cold, is very likely to 
disturb any intercurrent menstruation. 
The disturbance may be toward delaying 
or diminishing the menstruation or toward 
hastening or increasing it. 

Neurologic or psychic disturbances may 
cause amenorrhea. This is true not only of 
serious organic diseases of the nervous 
system and serious mental derangements 
affecting the general health, but also of 
minor emotional changes, such as disap- 
pointment, grief, joy, anxiety, exciting 
work, study for examinations, taking up a 
new occupation, financial troubles, love 
affairs, difficulties of home life, change of 
residence from country to city or vice 
versa and even a long journey. The plan of 
management of such amenorrhea is in- 
dicated by the particular cause. In the 
serious nervous diseases, the amenorrhea 
is overshadowed by the neurologic disorder 
requiring systematic treatment. In the 
minor emotional disturbances, the regular 
menstrual routine will ordinarily be re- 
sumed when time, with perhaps a sedative, 
settles the nervous upset. However, in some 
of these cases the minor emotional disturb- 
ance is only the precipitant which brings 
into view the results of nutritional and 
endocrine disturbances of long standing. 

Endocrine Dysfunction. The uterine en- 
dometrium is activated to menstruation by 
hormones manufactured in the ovar3^ 
Ovarian function, resulting in the develop- 
ment of these hormones, is activated bj" 
hormones manufactured in the anterior 
lobe of the pituitary gland at the base ‘of 
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the brain. The functioning of the pituitary d. Headaches: locations, type, dur- 

is in turn influenced by other endocrine ation. 

glands, notably the thyroid and tiic e. Vision : glasses necessary or other 



Fig. I. Chart showing some of tlic .anterior pituit.ary hormones witJi their .actions and 
interrelationships. Indirect effects tlirough action on the anterior lobe arc not depicted in the 
diagram. (Crossen, Diseases of Women. C. V. Mosby Co.) 


adrenal. Influences extend both ways 
between the glands of the endocrine sj^stem 
so that each gland influences all the others 
to some extent. The main features of this 
connected glandular system are indicated 
in Figure i. In addition, all the endocrine 
glands are affected bjr the state of nutri- 
tion, which they in turn modify profoundly. 

Endocrine cases present certain history 
items and examination findings which 
identify them. Some of this information is 
brought out in the ordinary historj^ and 
examination, while some requires special 
inquiry and investigation. The items of 
special importance in the differentiation of 
endocrine cases are as follows: 

I. History items of special importance; 

a. Menses : age of onset, regularity, 

duration, amount. 

b. Weight: loss or gain, with time 

involved. 

c. Hair: texture, distribution, pre- 

mature graying or undue fall- 
ing out. 


disturbance. 

f. Gastrointestinal symptoms. 

g. Nervous sj'mptoms: irritability, 

depression, crj'ing spells. 

h. General symptoms: Does pa- 

tient tire easily? Is she sleep}" 
most of the time? VTiat are 
her habits of sleep, exercise, 
work about the home, study,- 
recreation at home, vacation 
activities? 

2. Examination items of special impor- 
tance: 

a. Type of build: measurements 

sj"mph3"sis to floor, S3"mph3"sis 
to crown, span from finger tips 
to finger tips. 

b. Lean or fat; if fat, note distribu- 

tion. 

c. Secondar}" sex characteristics: 

hair distribution and texture, 
breast development, vulvar 
hair groNvth and development 
of parts (labia, clitoris). 
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d. Blood pressure and pulse; basal seem that these two opposite conditions 

metabolism rate. should present clear cut clinical pictures 

e. Findings in the abdominal, rectal with opposed symptomatology; but such is 

and rectoabdominal palpation, not the case and a second thought will show 



Fig. 2. Showing striking characteristics of various endocrinopathies in patients of the same age 
(nine years) compared with normal child (center). (Turner. Southern Medical Journal.) 


The profound effect of serious endocrine 
disturbance and the significance of these 
items of information in differentiating 
them are strikingl}’^ indicated in the illustra- 
tions (Figs.- 2 to 7). 

The complexity of the endocrine system 
and the various direct and indirect actions 
and reactions, many of which are little 
known, produce mixed clinical pictures. 
Confusing contradictions are met in the 
symptomatology of many cases and a 
comprehension of any case requires con- 
siderable ’ knowledge 'of the whole subject. 
All we can hope to do here is to point out 
certain general signs which should arrest 
attention and lead to detailed study of the 
case along these lines. Amenorrhea is 
usually associated with hj-pofunction of the 
ovary (hypogonadism). However, in many 
cases this ovarian hypofunction is depend- 
ent on dysfunction of the anterior pituitary, 
which in turn may be dependent on thyroid 
or adrenal dysfunction. 

From the ovarian standpoint it is con- 
venient to group the clinical pictures under 
two main headings: hypogonadism and 
hypergonadism. At first thought it would 


reasons for the confusing mixture of 
symptoms. Gonadism represents the activ- 
ity of the gonad gland (ovar}^ in female and 
testis in male) with the influences back of 
it, and the primary and secondar}’^ changes 
which its activity produces. The activity of 
the ovary and the activity of the testis are 
opposed in some particulars. Some things 
which are normal in the male constitute 
abnormal symptoms (masculinity) in the 
female, and vice versa. 

Hypoactivity of the gonad causes a 
masculine shift in the female and a feminine 
shift in the male. On the other hand, hypo- 
activity of the anterior pituitary (the 
activator of the gonads) produces some 
effects (growth disorders, etc.) which are 
identical in male and female and other 
effects (through the gonads) which are 
opposite in male and female. 

Still another item to be considered is the 
fact that potential!}' testicular cells are 
found in the ovary and potentially ovarian 
cells in the testicle. In a female patient the 
symptoms of masculinity may be due to 
Iwpogonadism affecting the female cells 
or to hypergonadism affecting the male 







NewSekiesVol. xxxiii. No. 3 Crosscn & Crossen — Amenorrhea, etc. American Journal of Surgery 0 ^ I 

cells. In this individual hyperfunction of which the hypogonadism does not come on 

the anterior pituitary may produce fern- until after epiphyseal union. 

ininity or masculinity, depending on which The important point is to recognize that 



Fig. 5. Amenorrhea due to hypogonadism and hj'popituitarism; showing the two types, (a) Pituitary 
dwarfism, Lorain-Lcvi type. Age eigliteen years; height 4 feet, 8 inches; gracile build; weight 84 
pounds; progeria; never menstruated; poor development of secondary sex characters. Patient has 
large, eroded sella but no eye symptoms. To be operated, (b) Pituitary dwarfism, Frohlich type. 
Adult female, 4 feet, 3 inches in heiglit; deficient pubic and axillary hair; amenorrhea; sterility. 
(Frank. Endocrine Aspects of Gynccologj-. Thos. Nelson & Sons.) 

group of cells in the complex ovary is certain bodily changes ma}’- be due to some 
stimulated most. Also some conditions, for serious disturbance of the endocrine system 
example a tumor, may at first stimulate and accordingly indicate careful investiga- 
cells to hyperfunction and later destroy tion in that direction. Figure 2 demon- 
them, producing first hyperfunction and strates in a striking way the effect of 
later hypofunction, with a resulting shift in endocrine disturbance on growth and 
the symptomatology. Furthermore, the particular lines of development. Notice 
structural changes, which are such a strik- that these five children are all the same 
ing feature in certain endocrinopathies, age (nine years). Figure 3 shows a case of 
depend to some extent on the age of hj’^pogonadism (ovarian hypofunction) with 
incidence of the disease. Tallness (due to arrested physical development and defec- 
delayed union of long bone epiphyses) tive primar}^ and secondary sex character- 
which is characteristic of hypogonadism of istics. Figure 4 shows a patient with the 
early incidence will be absent in a case in same type of hypogonadism and shows also 
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the marked efTect of treatment directed to this tendency to masculinity in an amenor- 
overcoming the endocrine trouble. Figure 5 rhcic patient with profound h3-pofunction 
contrasts the two types of hypogonadism, of ovaries due to adrenal hyperplasia. 



Fig. 6. Diagnostic facial signs in myxedema (hypothyroidism). Before 
treatment (left) and after treatment. (Englcb.ach. Endocrine Medicine.) 


the slender tj^'pe and the tj'pe which tends 
to obesit}'. As e.xplained in the legends, 
each patient presented serious disturbance 
of the sex functions, including amenorrhea. 
There was also associated disturbance of 
other endocrine glands, especiallj' of the 
pituitar3% which exercises such decisive 
influence over ovarian functions. 

Hypoth3Toidlsm is a frequent factor in 
ovarian and uterine functional disorders. 
The milder grades of h3'poth3ToidIsm are 
revealed b3r the basal metabolism test. If 
allowed to pass to later stages, superficial 
edema of a peculiar t3'pe (m3rxedema) ma3’' 
appear about the face and elsewhere, even 
to the extent of changing the features and 
facial expression, as shown in Figure 6. 

Hirsutism, or abnormal hair development 
on face and body, called also h3"pertrichosis, 
ma3’' be caused by gonadal endocrine 
disorders of various t3^pes. The location and 
distribution of the abnormal hair indicates 
whether the gonadal disturbance is of 
the h3>'pert3'pe (increased femininit30 or 
of the h3'^pot3?pe (tendency to masculinity). 
Figure 7 shows the facial hair indicating 


A helpful summary of the various causes 
of amenorrhea will be found in Table i. 
This table and the facts previousK' cited 
indicate the complexities of the problem 
of differential diagnosis and effective treat- 
ment of patients with amenorrhea. The3" 
show also the absurdity of supposing that 
this s3'mptom is a definite disease and that 
treatment is encompassed b3’ administering 
some particular pill or h3-podermic medica- 
tion. The blissful ignorance of some sales- 
man and some manufacturers is profound 
and amusing, as the3'’ solemnl3" advise the 
ph3'sician how to treat these patients. 
Great credit is due to the high t3'pe manu- 
facturers who devote their large resources 
to scientific research for the development 
of reliable remedies for specific effects and 
who check such remedies with dependable 
tests. The high character of their work is 
further evidenced b3’^ the t3'pe of salesmen 
the3'' send out and b3' the distributed 
information, which is limited to dependable 
and helpful information on the remed3" and 
its special activities and indication. Atten- 
tion is called to the sorr3' picture of the 
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Other type, in connection with the com- there is a tendency of the uninitiated to 
plexities of this problem, simpl}'^ to assist jump to the conclusion that the treatment 
the harassed physician to maintain his of endocrine amenorrhea consists in the 



Fig. 7. Mypertrichosis on the face in a patient who had a hyperplasia of the adrenal 
cortex, with secondary hypogonadism and a shift toward masculinity. This p.atient 
came to us with severe amenorrhea and increasing masculinity. (Crossen, Diseases of 
Women, C. V. Mosby Co.) 


medical equilibrium and sense of humor 
while under bombardment by the high- 
pressure salesman or patronizing literature 
of the omniscient manufacturer of endo- 
crine cure-alls. 

TREATiMENT 

In considering treatment with its many 
items and confusing details, clarity will be 
facilitated by referring first to certain guid- 
ing principles and later to the detailed 
application of those principles in the hand- 
ling of the patient. 

Treatment Principles, Assuming that 
any general treatment needed for blood 
dyscrasia or malnutrition or vitamin de- 
ficiency has been done, we pass to the 
endocrine treatment. Treatment of amenor- 
rhea with endocrine products (hormones) 
is based on the fact that the changes in the 
endometrium necessary to menstruation 
are controlled by certain hormones manu- 
factured in the ovaries. On this account 


administration of ovarian hormones on the 
same principle that malaria is cured by 
the administration of quinine, namely, by 
removing the cause. However the treatment 
of amenorrhea is far more complicated. 

Quinine cures malaria by killing the 
parasite which is the important factor 
interfering with normal functioning and 
thus restores normal functioning through- 
out. Administered ovarian hormones may 
stimulate some of the menstrual changes in 
the endometrium, with resulting flow, but 
they do not remove the cause of the defec- 
tive ovarian functioning responsible for the 
deficiencj’ of ovarian hormones. Conse- 
quently ovarian hormones administration 
is not a cure for amenorrhea, but only a 
temporary substitute-stimulation of the 
endometrium. 

In this connection we must keep in mind 
that ovarian functioning is activated by 
the pituitary and pituitary functioning in 
turn is activated by deeper endocrine 
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influence. The cure of amenorrhea depends 
on the discovery and treatment of the 
underlying cause of the defective ovarian 
functioning. Also to be kept in mind is the 
fact that the giving of a gland product does 
not stimulate that gland to function. On 
the other hand, it may have an opposite 


in that gland or to lessened stimulus com- 
ing to it. If there is destruction of gland 
tissue by a tumor or general depression of 
cells activity by malnutrition, the output 
of hormones is reduced, even though the 
gland receives the usual stimulation. If the 
normal stimulus is lacking, the output is 


TABLE I 


Basic Causes 


Physiologic. 


Pelvic lesion 


CAUSES OF AMENORHHEA 
Details 

{ 'Pregnancy, including various st.agcs and complication.>i. 

Tubal pregnancy of variou.*: types. 

Lactation, usually only during full lactation. 

Menopause (permanent cessation of menstruation) or spells of climacteric amenorrhea. 
^Hysterectomy, if all endometrium is removed. 

Double oophorectomy, if no supernumerary ovarian tissue. 

Hyperinvolution of uterus and ovaries. 

^Ovarian inflammation (particularly tuberculous) or tumor (particularly arrhcnoblastoma). 
/Absence of vagina, uterus or ovaries. 

.Malformation-? Occlusion of vagina or cervi.v. 

tLesscr degrees of defective development. 

{ Chronic wasting diseases. 

Blood dj scrasias. 

Acute diseases. 

Neurologic and psychic disorders, and even minor emotional upsets. 

( 'Weak, tired, atonic. 

Poor secondary sc.v characteristics. 
n diminished. 

(Sterility. 

Masculinity symptoms. 

H.'iir on face and voice deeper. 

lArrhenobl.astoma {Breasts fiat, clitoris enlarging and hair growing toward 
umbilicus. 

Tumor of ovary. 

Anterior lobe (hypoantuitism) jDw.arfism (if onset early) added to ovarian 

f hypofunction. 

I Marked obesity, early and permanent, added to 


/Ovarian 




lPituharv< 


Endocrine dysfunction^ 


. 


JThyroid — Hypothyroidism 


[Bilobar (adiposogcnitalis) , ovarian hypofunction. 

’ A’-ray treatment of pituitarj’. 

/Obesity, coarse hair and se.\ual underdevelopment. 
<\Veak, atonic, depressed, irritable. 

> Low basal metabolism and low blood pressure. 

{ Masculinity signs, without arrhcnoblastoma of 
ovary or appreciable cause for serious ovarian 
hypofunction. 

Evidence of adrenal tumor or hyperplasia. 

^Pineal tumor or pituitary basophilic (May cause amenorrhea with other evidences of 
adenoma. / ovarian hypofunction. 


effect. For example, the administration of 
large doses of ovarian hormones may 
depress the manufacture of the pituitary 
hormones which are needed to stimulate 
the ot'^arj’^ to normal function. 

The important factor back of the ovarian 
deficiency, indicated by deficient endo- 
metrial functioning, may be in the ovaries 
or the pituitarjr or the thyroid or the 
adrenals. The interference witli productive 
output, in the case of any one of these 
glands, may be due to a local condition 


reduced even though the gland itself 
remains intact. Consequentlj" each of these 
two possibilities must be considered as we 
pass along the endocrine chain. The treat- 
ment of endocrine amenorrhea comprises 
the empIo 3 TOent of measures directed to 
overcoming hj'^pofunction of the ovaries or 
pituitar}”^ or thj'roid. 

The thjTOid hormones are indicated in a 
large proportion of the cases of amenorrhea, 
hence estimation of the metabolism rate is 
one of the first special tests to empIo 3 ^ 
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When there is defective thyroid functioning 
there is not much chance of response to 
ovarian hormones till the underlying defi- 
ciency is corrected by thyroid administra- 
tion. If the metabolism rate is 1o\y the 
thyroid dosage should be about one grain 
of dessicated thyroid daily for each minus 
ten (—10). Patients respond differently 
and the dose should be raised or lowered 
according to the response to treatment. 
The response is gauged by the feelings of 
the patient (less tired, more energy and 
feels better, or more nervous, more irritable 
and excitable), the pulse rate, objective 
improvement or otherwise, and occasional 
check-up of the metabolism rate. When a 
patient is taking thyroid in moderate 
dosage it is advisable to check-up on the 
basal metabolism every two to four months, 
depending on evidence of possible change 
observed at intervening visits. 

The milder grades of hypothyroidism 
may not show in the basal metabolism rate. 
If the amenorrheic patient be of the list- 
less, atonic, depressed type, it is well to 
administer thyroid tentatively in small 
doses even though the basal metabolism 
rate is recorded within normal limits. 

In regard to the ovarian hormones for 
amenorrhea, the very mild cases with only 
an occasional miss will often yield to some 
preparation of these terminal hormones 
(estrin and progestin principles). Theoreti- 
cally, a slight weakening of a complicated 
process is most likely to occur at the 
termination, which in this instance would 
be at menstruation. In these cases in which 
ovarian hormones alone restore men- 
struation, the additional stimulus needed 
is so little that the slight help given (by 
strengthening the onward sweep or weak- 
ening the troublesome resistance) enables 
the functional urge to go through and to 
maintain subsequent cyclic changes. 

Amenorrhea of longer standing indicates 
more severe disturbance of ovarian func- 
tioning and substitutional therapy, to be 
effective in restoring cyclic endometrial 
activity, must be pushed to simulate the 
normal ovarian output in extent and in the 
time-relationship of the two hormones. 


This means the administration of an estrin 
preparation for the first half of the cycle 
and the addition of a progestin preparation 
for the second half, as explained later under 
“Treatment Details.” 

The ovary-stimulating hormones of 
the pituitary (pituitary .a. and b) and the 
pituitary-like hormones excreted in the 
urine (prolan a and b) tend to stimulate 
the ovaries to resumption of function and 
hence are of more importance than ovarian 
hormones in the permanent correction of 
severe amenorrhea. The use of pituitary 
and pituitary-like hormones in amenorrhea 
is detailed later in the combined program. 
However, a defective pituitary gland may 
in turn require help from other endocrine 
glands which assist its functioning. 

The methods of administration deserve 
consideration in the hormonal treatment of 
amenorrhea. Here again we must keep in 
mind that we are treating a patient, as well 
as a particular endocrine symptom. The 
ultimate correction of the trouble depends 
more on a well considered and long con- 
tinued course of moderate endocrine assist- 
ance and adjuvant measures than on 
the hurried injection of large doses of 
endocrines. 

As treatment over a period of months is 
necessary, the physician should be careful 
to avoid methods of administration which, 
by their discomfort or expense, cause the 
patient to abandon treatment in a short 
time. Also, the continuous effect desired 
can probably be better maintained by 
small daily dosage than by large doses at 
long intervals. Again, there is a great deal 
unknown about these hormones and there 
are indications that large doses may de- 
press the very gland-activity upon which 
we must depend for their natural manufac- 
ture. In the use of ovarian hormones, 
especially, we must remember that their 
effect is largely if not entireH substitu- 
tional, the cure of the trouble depending on 
restoration of pituitary activity, which 
ovarian hormones in a large quantity tend 
to depress. - 

In general, the preferable plan of treat- 
ment is to maintain some continuous effect 
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by daily oral administration and to supple- 
ment this with hypodermic administration 
if and when necessary. Vajdnal supposi- 
tories may sometimes be used to supple- 
ment the oral administration, thus avoidiiift 
the troublesome hypodermics or rcducinft 
their frequency. On the other hand, with 
patients who have been throu^^h much 
treatment without apparent effect or who 
arc quickly discouraged if n«i visible result 
or who arc of the type that rate the quality 
of treatment according to the discomfort 
and expense, it may be advisable to at 
once push the hypodermic medication to 
the attainment of some effect they can 
appreciate. 

In a severe ease of amenorrhea the 
selection of treatment is materially helped 
by the special tests. An .v-ray examination 
of the sella turcica may demonstrate some 
serious lesion of the pituitary. In one of our 
cases of primary amenorrhea calcification 
of the anterior lobe of the pituitary was 
found. This shows the necessity of investi- 
gating the pituitary in severe eases before 
subjecting the patient to troublesome and 
expensive medication, and it also indicates 
the futility of depending on hormones in 
such a case. In addition to .v-ray c.vamin.a- 
tion, the visual fields and sugar tolerance 
tests are sometimes helpful in differentiat- 
ing pituitary disorders. In certain pituitary 
cases -V-ray treatment of the pituitarx’ may 
be beneficial, either by checking tumor 
groxvi;!! or by stimulating normal cell 
activity. 

In sex^ere cases much assistance may be 
rendered by hormone tests of the blood and 
the urine. If facilities are ax'ailable, it is 
adxdsable to run a course of these tests 
extending ox^er a month or longer, one or 
txx’O each xveek throughout the period 
selected. Such a course of tests shoxx’s the 
hormone content of the blood and the 
urine, and the x'ariations at different times. 
It thus gives definite information as to the 
functioning of the ox^aries and of the 
pituitarj'^ in that indixudual, actual 
identification and quantitatix’-e estimate of 
the characteristic hormones. It also aids in 
ascertaining the time xx’hen the patient is 


mo.sl likely to menslrualc, by identifying 
the j)hnsc-s of the ovari.'in cycle if any, and 
thus indicates the time-arrangement (or the 
substitutional endocrine treatment to aid 
menstrual flow. 

Trcalmcnl Details. 'I’he details of treat- 
ment of endocrine conditions change, of 
course, xvith ndx'ancing endocrine knoxvl- 
edge ns the information concerning men- 
strual disorders xvith their complex 
endocrine relations and control isadx'nncing 
rapidly. Consequently treatment is in that 
unsettled state xvhich nece.ssarily prex-ails 
bctxveen the past certainty of su}>crficial 
knoxvledge and the future certainty of 
complete knowledge extending to the depth 
of the subject. For the pre.scnt, the follow- 
ing combination course of treatment seems 
to accord best with established facts and 
xvorking hypotheses. 

In mild cases of amenorrhea, xvherc there 
is only an occasional missed menstruation, 
xvith perhajjs hypomenorrhea bctxveen the 
periods of amenorrhea, it may not be 
necessary to institute the rigid endocrine 
cour.se required for the more marked cases. 
Anemia and other malnutrition and any 
x'itamin deficiencies are to be ox'crcome by 
appropriate diet and medication. The 
x-itamins especially concerned are B and E, 
the former being supplied by dark cereals 
and 3cast concentrates and the latter by 
fresh x’cgctablcs and xvheat germ. 

If the basal metabolism rate is loxx-, 
thyroid is to be gix'cn, about one grain 
daily for each minus ten (—10). Ex’cn 
though the metabolism rate be xvithin 
normal limits, if the patient is definitely of 
the atonic, depressed, hypothyroid type, 
thyroid in small doses tentatix'cly is usually 
adx-isable. Of course a patient taking 
thyroid is to be checked at interx-als, as 
previously explained. 

Estrin bj" oral administration may be 
given by prescribing progynon tablets, one 
tablet txx’o or three times dail^', theelol 
kapseals, one kapseal txx'o or three times 
daily, amniotin capsules, one capsule txx’O 
or three times daily, or emmenin solution, 
one teaspoonful one to three times daily. 
It is a very good plan to gix^e an estrin 
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preparation the first half of the supposed 
menstrual cycle and adding a progestin 
preparation the second half. The standard- 
ized progestion preparations are so far all 
for hypodermic use, so for oral administra- 
tion it is necessary to employ the older 
corpus luteum preparations, such as corpus 
luteum emplets (P. D. & Co.), one or two 
tablets two or three times daily, or ago- 
mensin tablets (Ciba) in the same dosage. 

If no improvement occurs in a month or 
two, or from the beginning if preferred, an 
anterior pituitary effect may be added. The 
anterior lobe of the pituitary gland supplies 
two sets of hormones of interest in amenor- 
rhea, the gonadotropic hormones (pituitarji^ 
A and b) and the growth hormones. Also, 
from the urine of pregnancy may be re- 
covered large quantities of gonadotropic 
hormones closely resembling those obtained 
directl}’’ from the pituitary gland. These 
pituitary-like hormones obtained from 
urine are designated prolan a and b. Prolan 
for oral administration is available in 
antophysin tablets, the dosage being one 
tablet two or three times daily. 

In severe cases of amenorrhea more 
severe treatment is required. This consists 
in adding to the outlined program hypo- 
dermic medication with two definite objec- 
tives. The first is to establish cyclic changes 
in the endometrium by systematic sub- 
stitutional therapy, and the second is to 
restore ovarian activity which will main- 
tain the endometrial cyclic changes by the 
output of natural hormones. Endometrial 
activity simulating the menstrual cycle is 
favored b}' the administration of estrin and 
progestin systematically and in a certain 
time-relation, namely, estrin the first half 
and adding progestin during the second 
half of the menstrual cycle. Ovarian 
activity is favored by the administration 
of the pituitary or pltuitary-Iike hormones. 
Stimulation toward the two objectives 
is secured by the following course of 
medication. 

In addition to the oral administration 
already mentioned, some hypodermic pre- 
paration of estrin is given intramuscularly 
in doses of 2000 international units daily. 
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Estrin may be thus given in the form of 
theelin or amniotin or progynon-B or other 
dependable standardized estrin prepara- 
tion. This estrin course should start at the 
beginning of the cycle, that is, at what 
would be the first day of menstruation as 
near as this can be ascertained, and con- 
tinue fourteen days. On the seventh day 
pituitary hormones are started and con- 
tinued in daily dosage intramuscularly till 
the sixteenth day. For this purpose gynan- 
trin or prephysln may be used to aid 
ovulation, each being accompanied with its 
particular dosage information. If the pi- 
tuitary-like hormones are preferred, antui- 
trin-S, follutein, antophysin, and A. P. L. 
are all available for hypodermic use, 
each being accompanied with its dosage 
explanations. 

Beginning the fifteenth da}^ progestin is 
given to promote the special secretory pre- 
menstrual changes in the endometrium. 
This may be given in the form of proluton, 
in dosage of one international unit intra- 
muscularly daily for twelve days. This 
carries the treatment to the twenty-sixth 
day of the cycle. All medication is then 
stopped, and the patient should show signs 
of menstruation in two to four daj'^s. 

If no period occurs, it is probable that 
the treatment has not coincided with the 
optimum cycle of the hormones in the 
patient’s blood. Of course if we have no 
tests we do not know when the patient’s 
blood contains the maximum amount of 
hormone and hence we can not know just 
when to supplement with an additional 
amount of the proper hormones. Because 
of this unknown factor we must try differ- 
ent periods in the month, hoping that one 
of the series of treatments given will 
coincide with the optimum cycle of the 
patient. For this reason the next series of 
treatments should be started nine days 
after the last dose of medicine was given, so 
that this second series would be started 
five weeks after the first one. Each one is 
started nine days after the preceding one, 
and in this way there is a greater possibility 
of coinciding with the normal hormone 
cr’cle of the patient. 
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If the patient responds to this treatment, 
then an attempt is made to keep the 
periods coming until the patient is able to 
establish her own cycle. This is done bj’’ 
continuing the preparations given by 
mouth, supplementing them with hypo- 
dermic medication at times as needed. 

In some cases, particularly the j'ounger 
patients, it may be advisable to give also 
the gro\\i;h hormone of the anterior pitui- 
tary. As indicated in the table of standard- 
ized preparations, this grov'th hormone 
may be given in the form of anterior pitui- 
tary extract (Squibb) or antuitrin (Parke- 
Davis) or grov'th factor (Ayerst-McKenna) 
in dosage of 2 c.c. hypodermaticallj’- three 
times weekly for three weeks. Then rest a 
month to avoid reflex diminution of 
natural hormone manufacture, and then 
give another course. 

In certain cases deep pelvic massage 
started about the seventh day may assist 
toward ovulation. Cervical dilatation has 
been suggested to help in this direction, but 
the definite danger of infection must be 
kept in mind and strict antisepsis followed 
in any instrumentation within the cervix. 
Heat may help to improve the circulation 
to the ovaries and thus indirectly improve 
ovarian function. It may be given as pro- 
longed warm douches or in the form of 
diathermy or fay the Elliott hot-water- 
circulating machine. 

In exceptional cases radium may be used 
in small stimulating dosage. But radium 
in any form is contraindicated in primary 
amenorrhea, because we are then dealing 
with ovaries which are very low in function, 
and irradiation may destroy what little 
function they have. X-ray treatment of the 
pituitary gland may be needed, on account 
of a tumor or to stimulate cell function. 
Operative treatment may be required for 
adrenal tumor or adrenal hj^perplasia caus- 
ing the amenorrhea of masculine shift. An 
arrhenoblastoma of the ovary should be 
removed surgically. In other cases opera- 
tion may be advisable for investigation of 
the ovaries to see if ovulation is being 
prevented by greatly thickened capsule or 
by enveloping inflammatory exudate, par- 


ticularly in cases in which some other con- 
dition may need operation. 

If after the treatment outlined there is 
still no menstruation or premonitor}' signs, 
then the question arises as to whether it is 
wise to continue treatments. It may be well 
to try another series in the spring and fall 
of the year, as an occasional patient is seen 
in whom the fundamental pulse of estrus 
resembles that seen in lower animals. We 
have had one patient who menstruated 
only twice a year, in the spring and in the 
fall. 

If the endocrine make-up of the patient 
is entirely inadequate, it should be ex- 
plained to her that the absence of menses 
has little deleterious effect on the general 
health. If the question of the possibility of 
pregnancy later arises, it can be stated that 
the condition does not entirely exclude the 
possibility of offspring, but that the 
chances for progeny are not good. A patient 
of ours became pregnant during a period 
of amenorrhea which lasted more than two 
years. 

In a case of amenorrhea where the girl is 
engaged to be married, the question of the 
propriety of the marriage sometimes arises, 
the parent or the patient desiring to know 
whether it would be right for her to marry 
when she has never menstruated. The 
answer is that the case should be thor- 
oughly investigated to determine whether 
or not there is any serious trouble that 
would necessarily interfere with childbear- 
ing. If the local and general examinations 
indicate fair organic development, the 
presumption is that the terminal functional 
development will come with time and 
assistance. A happy married life is a 
stimulant to ovulation and pregnancy may 
complete the uterine functional develop- 
ment so that there is regular menstruation 
afterward. 

Special Therapeutic Preparations. Since 
this is a new therapeutic field and much is 
unknown, advances require care and cau- 
tion. The subject is developing rapidly and 
many new preparations are being made and 
tested. The accompanying table (Table in) 
will give an idea of the increasing number 
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of reliable preparations. No attempt is 
made to list all, but only to show that a 
large number of such preparations have 
been made available by reliable firms with 
the large resources necessary to adequate 
experimentation and testing. In addition 
to these preparations, definitely tested and 
standardized according to recognized units 
of potency, there are also the older ovarian 
and corpus luteum extracts some of which 
possess a small potency. 


required for h^-ponienorrhea as for the mild 
cases of amenorrhea. 

MENORRHAGIA AND METRORRHAGIA 

It is well to consider these bleeding cases 
together. The extra blood loss may be due 
to too free a menstrual flow or to prolonga- 
tion of menstruation or to non-menstrual 
bleeding or to a combination of these condi- 
tions. For the purposes of diagnosis and 
treatment it is convenient to classify the 


/Ovarian hvpofunction. 


Ovarian. 


TABLE II 

TRE-VTMENT OF ENDOCRINE AMENORRHEA 

/Diet and medication to overcome anemia and other malnutrition. 
Diet and medication to overcome any vitamin deficiency, especially 
of vitamins n and e. 
iTIiyroid administration, when needed. 

/Estrin and progestin in special sequence to stimul.ate rhythmic 
endometrial activity. 

I Pituitary or pituitary-like hormones to stimulate ovarian activity. 
' Exceptionally, local treatments to cause congestion at menstrual 
time, -v-ray treatments of pituitary, irradiation of uterus and 
ovaries, or special operative measures. 

I Arrhcnoblastoma Remove the ovarian growth. 

^Steps given under Ovarian hypofunction. 

. < A’-ray treatment to help pituitary function. 

(.Special treatment for tumor in some cases. 

. 1 . ^ 1 Steps given under Hypoantuitism. 

Bilobar (ad.posogcnitahs) Measures to overcome obesity. 

Diet and medication to overcome malnutrition and supply needed 
vitamins. 

I Thyrofd administration. 

Pituitarj' hormones to stimulate the pituitary to aid thyroid function. 
A’-ray stimulation of pituitary in some cases. 

Possibly adrenal hormones. 

/Steps given tmder Ovarian hypofunction. 

Adrenal Adrenal hyperplasia or adenoma. .< Hormones to depress excess adrenal function. 

(./ 


Pituitarv 


^Anterior lobe (hypoantuitism) . 


Thyroid . Hypothyroidism . 


(.Adrenal surgery for tumor or hyperplasia. 


HYPOMENORRHEA 

The term hypomenorrhea is used to 
designate those deficiencies of menstrua- 
tion which fall short of amenorrhea. As 
previously stated, the deficiency may ap- 
pear as fewer daj^s of flow or as lessened 
flow through the usual number of days or 
as a longer interval between flows or as a 
combination of these types of scanty 
menstrual blood loss. If the overtime period 
extends as long as a month, then it is 
amenorrhea. 

With certain evident exceptions, the 
various causes of amenorrhea may operate 
to bring about hypomenorrhea, the latter 
representing simply a less severe grade of 
disturbance. Similar treatment also is 


patients according to age into three groups; 
(i) childhood (ages one to ten), (2) develop- 
mental period (ten to twenty), and (3) 
childbearing period (twenty to forty). 
Bleeding in the involutional period will 
receive consideration under the next head- 
ing, Menopause. 

Childbood Period One to Ten Years. In 
the infant a bloody uterine discharge at 
birth or a few days thereafter, not due to 
birth injury, is caused by the withdrawal of 
the maternal estrogenic hormone which the 
fetus has been receiving. This show of 
blood is of no clinical importance and re- 
quires no treatment. 

Bleeding in childhood may be due to 
some serious blood dj^scrasia or more rarely 
to a vaginal growth, as sarcoma. Premature 
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menstruation is caused bj’’ premature 
endocrine influence. This is usually due to a 
developing granulosa-cell tumor of the 
ovary, though it may occasionally be due 


to a pituitary or adrenal or pineal tumor. 
Manj' examples of premature or precocious 
menstruation due to granulosa-cell tumor 
of the ovar}"- in children from four to ten 


TABLE III 


STANDARDIZED PREPARATIONS OF HORMONES OF THE OVARIAN-PITUITARY CYCLE 


Hormone Principle 

Method of 
Administration 

Trade Name 

Strength per C.c. 


/ Intramuscularly 

/Theelin 

1 (Parke, Davis) 

1 Amniotin 
j (Squibb) 

< Progj'non 

1 (Schcring) 

/ Progjmon-B 

1 Sistomensin 
\ (Ciba) 

j,ooo International Units 
z,ooa International Units 

2.000 International Units 

8.000 International Units 
25 Rat Units 

2.000 Rat Units 

5 Rat Unit 

Estrin. 

(Estrogenic hormone. Special hor- 
mone of Graafian follicle. Found 
in corpus luteum and elsewhere, 
including placenta and amniotic 
fluid.) 

XOrally 

1 Progynon, Tablets each 

1 (Schering) 
lAmniotin, capsule each 
) (Squibb) : 

jTheeloI, Kapseals each 

1 (Parke, Davis) 

I Emmenin solution 
\ (Ayerst-McKenna) 

25 Rat Units 

1,000 International Units 

50 Rat Units 

5 Day Oral Units 
(dollip) 


I Vaginal 
\ Suppository 

^Amniotin, each 

1 (Squibb) 

J Theelin, each 
* (Parke, Davis) 

75 Rat Units 

50 Rat Units 

Progestin. 

(Special hormone of the corpus 
luteum.) 

^Intramuscularly 

/Proluton 
) (Schering) 
j Progestin Organon 
t (Organon) 

H. >. 2 and 5 Inter- 
national Units 

I International Unit 

Anterior Pituitaij’. 

(Gonadotropic hormones.) 

■|lntramuscularly 

fGynantrin 
) (Searle) 
j Prephysin 
(. (Chappel) 

100 Rat Units 

25 Rat Units 

Prolan. 

(Pituitary-like hormones obtained 
from pregnancy urine.) 

1 Intramuscularly 

/Antuitrin-S 

1 (Parke, Davis) 
iFollutein 
} (Squibb) 
jAntophysin 

I (Winthrop) 

A. P. L. 

\ (Ayerst-McKenna) 

100 Rat Units 

125 Rat Units 

100 and 500 Rat Units 

100 One Day Units 
(Collip) 


'Orally 

Antophysin, Tablets 
each (Winthrop) 

150 Rat Units 

Anterior Pituitarj'. 

(Growth hormones.) 

Intramuscularly 

1 

/Anterior Pituitary 

1 Extract (Squibb) 
iAntuitrin-G 

1 (Parke, Davis) 

/Growth Factor 
\ (Ayerst-McKenna) 

1 

10 Growth Units 

10 Growth Units 

50 Special Units 
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years of age have been reported, with cessa- 
tion of the precocious menstruation and 
return to normal development after re- 
moval of the tumor. Vaginal bleeding in a 
child of this age which cannot be accounted 
for by some general blood dyscrasia or 
other evident lesion calls for a thorough 
local Investigation, because a pelvic tumor 
is the cause of the bleeding in a large pro- 
portion of the cases of this age-group. This 
investigation should include, when neces- 
sary, pelvic examination under anesthesia 
and curettage with microscopic diagnosis 
of the tissue removed. 

Developmental Period {Teii to Tiventy 
Years). This is the developmental period 
as far as the functions of the genital tract are 
concerned. The causes of bleeding in this 
age-period are endocrine disturbances, blood 
dyscrasias, inflammatory lesions, preg- 
nancy complications, ovarian tumors, 
uterine myomata and malignant disease, 
the relative frequency being about in the 
order the conditions are mentioned. In 
practice, the causes of uterine bleeding in 
the patients of this age period will ordina- 
rily be differentiated in the following order; 
general disease, blood dyscrasia, pelvic 
lesion, endocrine dysfunction. 

General Disease Group. Serious acute or 
chronic diseases, such as affect the pulmo- 
nary, gastrointestinal, urinary and cardio- 
vascular systems may, by disturbance of 
■general nutrition or by local congestion, 
cause uterine bleeding, manifested as exces- 
sive menstruation or as intermenstrual 
bleeding. In these cases the general symp- 
toms and signs of the disease are evident 
and usually overshadow the vaginal bleed- 
ing, though the latter may require some 
diagnostic and therapeutic attention. 

Blood Dyscrasia Group. Uterine bleed- 
ing may be due to one of the various 
pathological conditions which affect the 
blood, and this fact must be kept in mind. 
It is surprising over how long a period 
patients will be given endocrine and other 
treatment before having a blood examina- 
tion, which reveals the serious disease back 
of the symptomatic uterine bleeding. To 
mention this is suflicient to call attention 


to the importance of prompt investigation 
of the blood condition in bleeding cases, so 
that any serious disorder in the blood- 
making organs will be discovered earl}’- and 
appropriate treatment given. 

Pehic Lesion Group. The patient may 
have a uterine myoma or an ovarian cyst 
or one of the special tumors with endocrine 
influence (granulosa-cell tumor) or one of 
the rare malignant tumors of adolescence 
(teratoma, sarcoma). Any one of these 
conditions may cause suflicient disturbance 
to result in a bloody discharge. 

Some differentiation information in this 
direction has been secured in the general 
examination, which in these patients should 
include careful abdominal palpation and 
rectal and rectoabdominal palpation. The 
latter will show if there is any mass of 
considerable size in the pelvic interior or 
any area with undue tenderness. 

Endocrine Group. If there is no evidence 
placing the patient in one of the three 
groups mentioned, we assume for the time 
being that she belongs to the endocrine 
group, and proceed accordingly. 

The bleeding in the endocrine cases in 
this age-period is usually due to failure 
in the ovulatory mechanism, resulting in 
unruptured atretic follicles and cystic 
ovary. Since there is no ovulation, no 
corpora lutea are formed and hence no 
progestin is secreted. Since the underlying 
cause of the bleeding is failure to ovulate, 
resulting in excess of estrin and absence of 
progestin, treatment should be directed 
toward establishing normal ovulation. Also, 
effort should be made to diminish the excess 
estrin and to supply progestin. 

The patient has already been started on 
a general regimen to control the bleeding 
and make up for the blood loss. This con- 
sists of blood building foods, such as liver, 
spinach, carrots, prunes, peaches, raisins 
and apricots. Iron is given in its various 
combinations, such as iron-ammonium 
citrate, 10 to 20 gr. three times dail}', or 
liver and iron preparations such as lextron 
or jeculin. 

Viosterol, 3 m. three times daily, with 
dicalcium phosphate or calcium gluconate. 
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10 gr,, helps to promote clotting, as do also 
other hemostatics, such as fibrogen (2 c.c. 
in ice water) or styptj^sate (one tablet three 
times daily). It is well to prescribe a reliable 
ergot preparation to be taken in moderate 
doses when the patient is flowing, provided 
there is no pedicled submucous myoma in 
the uterus. 

If the patient is overweight, a reducing 
diet is outlined, and if underweight a high 
caloric diet is given. 

When the patient returns you can see 
what effect the general treatment has had 
and if the bleeding has not been diminished 
thereby, then measures with a more 
definite endocrine action are to be em- 
ployed. In the meantime you have studied 
the information in the history and examina- 
tion record, and outlined what is to be done 
at this visit in any one of the various direc- 
tions that may be Indicated. 

Since disturbance of the thyroid, through 
its action on other endocrine glands, is a 
frequent cause of irregular menstruation, 
and since it is the one endocrine for which 
we have an accurate and comparatively 
simple test, it should be the starting point 
for further endocrine investigation. A 
dependable basal metabolism estimate 
should be made to determine whether or 
not thj^roid medication is needed. A history' 
of crying spells, depression, irritability, 
marked constipation, easy fatigue, hair 
falling out, gain in weight, is suggestive of 
hj'pothyroidism. There patients frequently 
begin to menstruate later than normal, and 
they are usually irregular at first with a 
tendency to delayed periods. Howe^"e^, the 
thyroid deficiency may not have progressed 
to the point of causing the marked general 
symptoms and yet may be a factor in the 
irregular flow. 

The dosage of thyroid should be about a 
grain of desiccated thyroid for everj' minus 
ten ( — 10) of basal metabolism estimate. 
If there are no facilities for the basal 
metabolism test, those patients with evi- 
dent hypothyroidism may be given thyroid 
cautiously, its effect on the pulse and blood 
pressure and nervous system being care- 


fully watched as the dosage is gradually 
increased from the minimum. 

If, after a trial of the general treatment 
plus the thyroid, the patient continues to 
bleed, a pituitary investigation should be 
done. This includes .v-ra}’- examination of 
the sella turcica, sugar tolerance tests and 
examination of the visual fields. Hormone 
tests in series as elaborated by Frank in his 
extensive and helpful work, constitute an 
important treatment-guide in specially 
difficult cases. However, they must be 
carried out carefullj' in series as directed in 
a laboratory suitabh’- equipped and must 
be properlj”- interpreted to act as a guide 
in treatment. 

If the facilities for the foregoing methods 
of direct investigation are not within 
reach, the test of treatment may be em- 
ploj-ed. This consists in giving the anterior 
pituitary-like hormones obtained from the 
urine (antuitrin-S, follutein, antophysln, 
A.P.L.) in combination with some extract 
of the anterior lobe of the pituitary (gyna- 
trin, prephysin or the grov'th hormone) 
containing pituitary-A. The preparations 
of the first group contain a preponderance 
of the hormone resembling pituitarj'-B, 
and the preparations of the second group 
contain some pituitary-A. In the normal 
cj'cle of events, pituitar3'-B aids in corpus 
luteum formation and in the normal start- 
ing and stopping of the flow, while pitui- 
tarj'-A aids the normal growth of the 
follicles and normal ovulation (rupture at 
the proper time). Hamblin, Geist and 
others have found that in human beings 
antuitrin-S produces its beneficial effect not 
bj- luteinization of the atretic follicles, as 
was former!}' supposed, but b}' diminishing 
the estrin content of the atretic follicles 
through destructive action on them. 

Hartman, Firor and Ceiling demon- 
strated that there could be no uterine 
bleeding in animals in which the pituitary 
had been removed. From this thej' con- 
cluded that there was a hormone in the 
anterior lobe of the pituitary' which caused 
bleeding and that this was a nongonado- 
trophic hormone. On the basis of this 
work Wilson and Kurzrok used prephysin 
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intravenous!}^ in severe cases of bleeding. 
It stopped the bleeding but caused a 
marked general reaction, which indicates 
caution and further experimentation before 
its general use. 

The preparations mentioned may be 
given hypodermically in dosage of loo units 
dail}’ or three times a week, depending upon 
the amount of the bleeding and the result 
obtained. The eft'ects on the ovary are 
toward overcoming the condition of per- 
sistent estrin-filled follicles and stimulation 
of normal ovulation and corpus luteum 
formation. When the bleeding has been 
stopped or checked, the troublesome hypo- 
dermic medication may be discontinued, 
and the endocrine effect maintained by the 
oral administration of reliable endocrine 
preparations of this type. 

Another plan is to give corpus luteum 
hormones (proluton, lipo-lutin, etc.) hypo- 
dermically, daily or three times a week, as 
indicated by the immediate result on the 
bleeding. This supplies the corpus luteum 
principle, which is missing in non-ovulatory 
bleeding. 

Another endocrine preparation some- 
times employed is parathormone, but its 
use should be limited to the cases with a 
low blood calcium. 

After the emergency has been overcome 
by hypodermic medication, if necessary 
and as necessary, the patient should be 
kept on medication by mouth for a long 
period, until it is felt that she has estab- 
lished a normal ovulatory cycle. 

If the bleeding tendency persists after 
treatment as outlined, curettage should be 
employed as a therapeutic measure, as well 
as a help in the further investigation of the 
case. The stage in the treatment at which 
curettage should be performed depends on 
the duration and the amount of the bleed- 
ing. In the cases where the bleeding is not 
profuse and the condition has not existed 
long, one is warranted in trjdng medication 
to control it. In cases where the blood loss is 
marked or the condition is one of long 
standing in spite of considerable treatment, 
it is best usually to stop the bleeding 
promptly by curettage. 


The preferable time for the curettage, in 
relationship to the menstruation, is just 
before the flow starts, if the onset of the 
flow has been regular enough to determine 
that point. At that time the curettings are 
most likely to give information which is 
decisive as between hyperplasia (indicating 
non-ovulation) bleeding and excessive men- 
strual flow. 

An additional benefit of the curettage is 
that it gives an opportunity for a thorough 
vaginal and vaginoabdominal palpation of 
the pelvic cavity. When the patient is 
anesthetized and the bladder emptied by 
catheter, vaginoabdominal and rectoab- 
dominal palpation enable a fairl}^ accurate 
estimate of the size of the uterus and of 
each ovary and the detection of any sus- 
picious enlargement or irregularity. 

After the curettage, the general tonic and 
endocrine medication is to be continued, so 
that the new endometrium will develop 
under better conditions and hence have a 
better chance of being normal. 

If after a reasonable period of treatment 
as previously outlined non-ovulation con- 
tinues as indicated by irregular bleeding or 
by spells of amenorrhea, then special 
investigation and endocrine study are 
advisable. And this should be followed 
while the patient is still young and there is 
a good chance of overcoming the serious 
nutritional-endoerine defect. 

Childbearing Period (Tiventy to Forty 
Years). In this age period bleeding is 
caused by conditions associated with 
pregnancy, inflammations in the pelvis, 
myomata, ovarian cysts, endocrine dis- 
turbances, blood dyscrasias and pelvic 
malignancies. The relative frequency of 
these conditions in the childbearing period 
is about in the order mentioned. 

Pregnancy complications causing bleed- 
ing can usually be determined by the 
historj' and examination. If there is still 
doubt, an Aschheim-Zondek test will 
ordinarily settle that point. Inflammatory 
lesions and the larger myomata and ovarian 
tumors are evident from the history and 
pelvic examination findings. In patients 
approaching the age of forty years, carci- 
noma of the uterus must always be consid- 
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TABLE IV 


OF MENORRHAGIA AND METRORRHAGIA 
Details 


CAUSES 

Basic Causes 

_ _ ... JAcute disease, such as pneumonia or influenza. 

General condition ^Chronic disease, causing pelvic congestion or lowering blood coagulation. 

Blood dvscrasia Such as leukemia or hemophilia. 

CeiA'icitis. 

Ulceration in various forms. t 
/Cervix uteri Polyp. 

Myoma. 

Carcinoma or sarcoma. 

( 'Hyperplasia of endometrium. 

Myoma, submucous. 

^uoipub or sarcoma of endometrium. 

(^Tuberculosis of endometrium. 

Pelvic lesion ( i Salpingitis. 

\TubaK Tubal tuberculosis. 

(Tubal pregnancj’. 

/Tumor. 

! Ovarian , Inflammation. 

(Structural change from endocrine disturbance. 

/Bladder inflammation or tumor. 

'Adiacent organs. Rectal inflammation or tumor. 

(intestinal inflammation or tumor. 

, . ^Normal vitality, early se.\ual maturity, libido increased, fertile. 

jper unction /(^j,rettage at proper time shows menstruating endometrium. 

A\'eak and atonic, poor secondary se.xual characteristics, libido 
o _ C . ) diminished, sterile. 

I jpo unc (Curettage at proper time shows non-ovulatory hj’perplasia of 
( endometrium. 

I In early life — precocious menstruation and precocious 
se.vual development, in regard to breasts, pubic hair, 
etc. 

After menopause — return of menstruation and other 
evidences of ovarian activity. 

/Statural overdevelopment, gigantism. 

^Pituitary (hypoantuitism)<Tall, well muscled, no excess fat. 

(Sexual overdevelopment (feminine). 

, , , , ... (Associated %vith hvpofunction of ovaries and non-ovulatoiy 

^Hypothyroidism j 

jAssociated with mLxture of hyperthyroid symptoms and 


/ Ovarian 


Endocrine dysfunction^ 


(Thyroid 


I Hyperthyroidism } hypcrfunction of oyarics. 


TABLE V 

TRE.AT.MENT OF UTERINE BLEEDING 


General measures. . 


Endocrine measures 


Irradi.ntion 


0;Kr.itiMti 


I Hemostatic measures to promote clotting and lessen blood loss. 

Diet and medication to tonc-up patient and restore blood. 

.Measures to oyercome oyerweight or underweight, as needed. 

Assistance to normal sleep, meals, c.\crcisc, and social adjustments, as needed in the deyclop- 
mcntal period. 

( Thyroid administration, if b.asal metabolism is low. 

.interior pituitaiy or pituitaiy-likc hormones. 

Curettage, therapeutic and diagnostic, the preferable time being just before the onset of 
menstruation. 

If curettage shows non-oyulation bleeding, push me.asures to aid ovulation (given under 
Amenorrhea). 

If curett.age shows a menstruating endometrium, push progestin preparations to regul.ate 
tile starting and stopping of the flow. 

(Radium tre.atment in the uterus or .v-ray treatment, in certain cases. 

/.Y-rav tre.ntment of the pifuit.aiy may be needed, 
j Oper.Tlion may lie needed for rcmov.al of tumor or other lesion. 

.Exceptionally hysterectomy may be nece.ssaiy to stop chronic bleeding at an age when 
* ov.ari.an function should still be presers’ed. 



newSeriesVol. xxxiii.No.3 Crosscii & Crosseii — Amenorrhea, etc. American Journal of Surgery 3^5 


ered, and if the bleeding does not respond 
promptly to treatment there should be no 
delay in doing a therapeutic and diagnostic 
curettage. 

In this period when the normal endocrine 
cycles have been fully established, the 
endocrine deviations are not so frequent as 
in the susceptible developmental period. 
Bleeding in the childbearing age is more 
likely to be due to some definite lesion in 
the genital tract or in some other system of 
the body. However, with the exclusion of 
lesions including pregnancy complications, 
endocrine disturbance must be considered, 
and even with a lesion there may be asso- 
ciated endocrine factors. Consequently, 
this element must be kept in mind in all 
cases in which there is no other definite and 
sufficient cause for the bleeding. In the 
endocrine cases, a careful history will often 
show endocrine disturbances in the devel- 
opmental period. 

The treatment-investigation program for 
the handling of bleeding patients in the 
childbearing period is much the same as 
that for the developmental period, with 
certain obvious variations. Curettage may 
be employed more promptly for bleeding 
which tends to persist, taking care, how- 
ever, not to curet for the irregular bleeding 
of tubal pregnancy and not to be deceived 
by the made-up story of the woman seeking 
a curettage for the purpose of abortion. 

In addition to the measures already men- 
tioned (in the general treatment program 
detailed for the preceding period), radium 
in small dosage (300 to 400 milligram 
hours) may be used in the childbearing 
period to aid in stimulating normal ovula- 
tion in the cases of non-ovulatory bleeding 
that persists after other measures have 
been given good trial. However, the use of 
radium or x-rays in the period of ovarian 
function is somewhat risky, and should be 
used only after other measures have failed 
and then only under expert supervision. 

MENOPAUSE 

As previously mentioned, there is an 
increasing necessity for exactness in the 
terms employed in medical study and 
exposition. As our fund of knowledge 


increases and lines of investigation multi- 
ply, concepts grouped under one term 
require separation and clear definition from 
each other. This is necessary in order to 
avoid ambiguity and confusion in the 
discussion of the separate parts of what 
Avas formerly referred to under one term or 
under various terms used synonymously. 
Many examples of this are found along the 
highwa}'^ of medical advance, and this 
subject is one of them. 

The age-period under discussion presents 
two phenomena, each important and each 
requiring study and decisions as to advice 
and treatment. One is cessation of the 
menstrual flow, a physical event easily 
identified. The other is more indefinite in 
time and content and runs through the 
long period of gradual cessation of ovarian 
endocrine influence, starting long before 
the menses cease and continuing long after- 
ward. The terms “menopause,” “climac- 
teric” and “change of life” have been used 
interchangeably to refer to these two 
periods, meaning sometimes one and some- 
times the other. 

It has been long recognized by workers in 
this field that there should be a definite 
unambiguous term for each of these two 
concepts. Maranon, in his excellent work, 
states the problem clearly and furnishes a 
practical solution. He proposes that the 
long period of gradual cessation of ovarian 
function be designated as the “climac- 
teric,” and that the term “menopause” be 
used to designate the cessation of the 
menstrual flow. We agree thoroughly with 
this proposition. Intelligent technical dis- 
cussion requires the adoption of exact 
terms and the ones selected are practical 
and satisfactory. A case in point is the 
growing discussion as to the pathological 
signihcance of delayed menopause. Investi- 
gations concerning uterine cancer indicate 
that delaj'^ed menopause (late cessation of 
the floAv) has a significance in regard to the 
development of endometrial carcinoma. 
The necessity in such investigations and 
discussions for a term to express exactly 
the cessation of the flow, and nothing more, 
is apparent, and the term “.menopause” is 
well suited for that purpose. The meno- 
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pause bears the same relationship to the 
fifth decade of life that the mcnarche docs 
to the second decade, that is, it is the 
cutward sign of important physiological 
ohanges in the ovaries and the uterus. At 
puberty these internal changes arc develop' 
mental toward establishment of function, 
while at the climateric the changes are 
regressive toward cessation of function. 
When ovarian function has developed to a 
certain extent menstruation appears, and 
when it has regressed to a certain extent 
menstruation disappears. 

The menopause then is the climateric 
cessation of menstruation. It is not the 
gradual approach to it represented by occa- 
sional amenorrhea of climacteric origin, but 
the complete and permanent disappearance 
of the menstrual flow. 

Climacteric. Before taking up our spe- 
cial topic, the menopause, it may be well to 
say a word concerning the climateric or, 
more specifically, concerning the patient’s 
general attitude toward the cessation of 
menstruation (menopause) and the ovarian 
involutionary period (climateric). At this 
period of life the involved structures and 
influences, having fulfilled their appointed 
part in the development of the individual, 
are now yielding the stage to the factors 
operative in the next step in the evolution 
of the human spirit. 

Recognition of the progressive and 
beneficient character of this “change of 
scene” in the drama of life, with the result- 
ing cordial cooperation and studious curios- 
ity and happy anticipation in the great 
adventure, constitutes the mainspring of a 
happy and successful “growing old.” A 
vision of this basic fact, so often obscured 
by the exaggerated importance of minor 
things, would go far toward relieving the 
restless anxiety which afflicts so many at 
this important turn in the road. They focus 
attention on the fading scene as though 
that were their last view of life, forgetting 
that our evolutionary road leads on to still 
greater things. 

While endocrine and other forms of 
medication may relieve minor disturbances 
of the climacteric, the great central “anx- 
iety neurosis” requires personal orientation 


to the basic facts of our progressive life. 
Then our natural curiosity becomes opera- 
tive and we seek to learn something of the 
next developmental period through the 
facts and implications of the present one. 
This leads one to the outposts of knowl- 
edge, to the work of the pioneers and 
advance guards in the world-wide attack 
on the unknown in earth and sky and in the 
realm of the spirit. The vision widens and 
our daily ups and downs assume their 
proper place as developmental e.xercises in 
the spirit’s school of experience, and the 
disturbing anxieties “fold their tents like 
Arabs and as silently steal away.” The 
foreboding prospect viewed in proper 
perspective becomes an onward step, and 
however difficult anyaffliction ma}' be“it is 
but for a moment,” as so well expressed and 
explained by the dynamic Paul, that phi- 
losopher and practical man of action whose 
busy life encompassed much more than the 
usual tragic experiences and conflicts. It 
was no haphazard advice, given by that 
other profound student of life, the most 
incisive interrogator and helpful teacher in 
the realm of the spirit, to “Know the truth, 
and the truth shall make you free.” 

Problems of tbe Menopause. The prob- 
lems connected with the menopause in any 
case may be indicated by the following 
questions. Are the conditions and phe- 
nomena normal or pathological? If patho- 
logical, in what wa}' and why and what 
should be done about it? 

The first question brings up the inquiry 
as to what constitutes a normal menopause. 
At what age does menstruation normally 
cease? What is the earliest age at which it 
may cease and still be considered normal? 
What is the latest age of normal cessation? 
These queries open a field not j-et suffi- 
ciently investigated. We know that the age 
at which the normal menopause appears 
varies greatly in different individuals, but 
we do not know the exact limits of this 
normal variation. However, for the present 
consideration of abnormalities, the current 
approximate estimates of what is normal 
may be used. 

In regard to the age at which the meno- 
pause occurs, this permanent cessation of 
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menstruation may take place any time 
within the limits of the fifth decade (age 
forty to fifty years). However, suspicion 
of abnormality should be aroused by meno- 
pause occurring before the age of forty-two 
years or delayed to the age of forty-eight 
years, and the greater the variation below 
or above these limits the greater the prob- 
ability of some pathological process. 

The definite disturbances of the meno- 
pause are two, premature menopause and 
delayed menopause. In this connection it 
may be Avell to refer also to certain pre- 
menopausal disturbances, namely, amenor- 
rhea, hypomenorrhea, menorrhagia and 
metrorrhagia. These various menopausal 
and premenopausal disorders will be taken 
up under three headings, premature meno- 
pause, premenopausal disturbances and 
delayed menopause. 

Premature Menopause. Premature pei- 
manent cessation of menstruation may be 
due to some local lesion or some general 
condition or some endocrine disorder. As 
in the case of serious amenorrhea of an 
earlier age, the local lesions causing prema- 
ture menopause are those affecting the 
integrity of the endometrium or of the 
ovarian functioning tissue. In the former 
class come hysterectomy and hyperinvolu- 
tion of the uterus. In the latter class come 
double oophorectomy and tumors or other 
disease causing destruction of the ovaries. 
An incurable blood dyscrasia or some 
disease of the respiratory, gastrointestinal, 
urinary or cardiovascular systems may so 
weaken the patient as to cause permanent 
cessation of menstruation, and the same 
may be said of certain incurable disorders 
of the endocrine glands. 

In conditions which do not necessarily 
preclude further menstruation, an attempt 
at restoration may be made along the lines 
of treatment already advised for severe 
amenorrhea. 

Premenopausal Disturbances. In pre- 
menopausal menorrhagia and metrorrhagia, 
the same treatment is to be employed for 
the different types of cases as advised for 
similar disturbances at an earlier age. A 
larger proportion of the bleeding cases of 
this late age-period have carcinoma of the 


endometrium and hence diagnostic and 
therapeutic curettage becomes urgent ear- 
lier in the disturbance. 

In premenopausal amenorrhea and hypo- 
menorrhea, the same etiological factors are 
to be looked for as in similar disturbances 
at an earlier age, and similar treatment is 
to be employed for the various types of 
cases. 

Delayed Menopause. Delayed meno- 
pause and late menopause are terms used 
synonymously to designate that condition 
in which the permanent cessation men- 
struation is delaj^ed beyond the normal 
time. In the clinical consideration of this 
group we include all cases of late uterine 
bleeding, whether or not presenting the 
rhythmic character of menstruation. In 
giving the history, patients usually regard 
any recurring bleeding as menstrual flow 
and an appearance of blood after cessation 
as a return of menstruation. 

Accepting this composite group for 
investigation, pelvic examination will show 
the cases in which the late bleeding is due 
to a demonstrable local lesion, such as 
carcinoma of the cervix or corpus, uterine 
myoma, ovarian tumor, or a tumor or 
inflammation of some adjacent structure. 
Further investigation will identify the 
cases presenting some extra-pelvic disease 
which may be the cause of the bleeding, 
such as blood dyscrasia or cardiovascular- 
renal hypertension or thyroid disorder. 

There remains a small group of cases 
presenting no evident genital lesion nor 
extra-genital disease to account for the 
bleeding, and in which the bleeding 
simulates more or less the menstrual 
rhythm. This is a most interesting group, 
presenting unsolved problems in pelvic 
physiology and pathology. The patients 
are past the usual age for normal ovarian 
functioning and yet they present evidence 
of endometrial activity dependent on 
ovarian activity. 

Are these cases simply examples of 
unusual disparit}^ between the age in 3^ears 
and the age in physical changes, and con- 
sequently due to run a normal course to a 
later menopause? Are they, on the other 
hand, cases representing an irregularity of 
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functional decline which may impose a 
pathological influence on the cell activity of 
the involuting endometrium? We have 
given considerable thought to this interest- 
ing problem and its practical bearings, and 
some features were presented in an article 
last j'ear. The ramifications of the subject 
are extensive and space consuming, but the 
practical conclusions from our study majf 
be stated as follows: 

I. Dela3'^ed menopause, especiallj’^ when 
delaj’^ed to the age of fiftj'^ years, means 
some pathological condition, either in 
structural change or in cell activit3^ The 
influence of persisting irregular ovarian 
activity on the cells of the involving endo- 
metrium tend to erratic cell activity 
thereb}'^ favoring cancer development. In 
our series of 89 cases of cancer of the corpus 
uteri, there were 30 in which there was a 
definite inters^al between the menopause 
and the clinical appearance of the endo- 
metrial carcinoma. In these 30 cases the 
menopause occurred at the age of fifty 
ji'ears or later in 22 or 70 per cent, and at 
age of forty-eight years in 3 other cases. 

2. Endometrial hyperplasia in the endo- 
metrium of involutionarji' age seems to 
represent a step in the pathological progress 
from normal endometrium to carcinoma. 
Hyperplasia is a very frequent finding at 
curettage for bleeding in this age-period 
when carcinoma is most common. In our 
series of cases of endometrial carcinoma a 
few of the patients had been curetted, in 
their home town or elsewhere, one or two 
3'ears previously. In 3 such cases the slides 
of the previous curettings were available 
for study and each of them showed definite 
hyperplasia at that time. Here, in this one 
series of cases, there were 3 instances in 
which curetting showed benign hyperplasia 
and another curetting one to two j^ears 
later showed endometrial carcinoma. There 
was also an interesting specimen of a 
double uterus in which one horn showed 
endometrial h\-perplasia and the other horn 
endometrial carcinoma. 

3. Delaj'cd menopause, especialK" when 
delayed to the age of fifty years, is an 
indication of aberrant endometrial activity 
and a warning of a tendency to endome- 


trial malignanc}'. Consequentlj^ appro- 
priate treatment should be emploj'ed to 
stop the aberrant endometrial activit}'. 

4. Appropriate treatment consists usu- 
alljf of curettage (to stop the bleeding 
temporariljf and to furnish tissue for micro- 
scopic stud}^, conization of the cervix if 
needed for chronic cervicitis, and radium 
treatment to stop the erratic endometrial 
and ovarian activity. If there is no malig- 
nanej’^ in the curettings or in the cervfical 
tissue, the treatment outlined is usuall}* 
■sufficient to prevent further trouble. If the 
microscopic investigation of the curettings 
shows that endometrial carcinoma has 
alreadjf developed, then radical measures 
for that must be done. 

SU^I^^ARY 

The need for considering the whole 
patient when confronted with cases of 
amenorrhea, menorrhagia or metrorrhagia 
is stressed. Not onlj'^ is this important in 
establishing the correct diagnosis but it is 
absolutely necessarj' for the administra- 
tion of rational treatment. An understand- 
ing of the fundamental principles underl5ung 
pehne physiolog)’^ is essential to effective 
use of the purified hormones in the treat- 
ment of endocrine disturbances causing 
gjmecological symptoms. 

Tables of causes and treatment of the 
various conditions are given to summarize 
the problems involved. 

For the purpose of diagnosis and treat- 
ment the patients with menorrhagia or 
metrorrhagia are classified for convenience 
into three groups according to age: (i) 
childhood, (2) developmental, (3) child- 
bearing. Bleeding in the involutional period 
is considered under the last heading, 
menopause. 

The need for prompt and accurate 
diagnosis and treatment of bleeding after 
the menopause is emphasized. The impor- 
tance of the relationship of delaj-ed meno- 
pause (past fifty 3'ears) to the development 
of adenocarcinoma of the fundus uteri is 
stressed and methods of prevention are 
outlined. The probable relationship of 
endometrial hyperplasia to fundal carci- 
noma is also discussed. 



ENDOMETRIAL CYCLE AND MECHANISM OF NORMAL 

MENSTRUATION* 
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T his study is based on a group of over 
250 endometrial biopsies obtained 
from 120 patients presenting a wide 
variety of gynecological complaints, includ- 
ing sterility, dysmenorrhea, amenorrhea, 
menorrhagia and metrorrhagia. In order to 
interpret the abnormal material properly 
it was first necessary to establish the usual 
variations of the normal uterine mucosa. 
Many of the specimens were removed dur- 
ing regular cycles and when the physical 
examination as well as the menstrual 
history were negative, such biopsies were 
considered to represent the normal. By 
correlating the microscopic appearance 
with the day the tissue was removed, we 
hoped to clarify in our own minds the 
picture of the consecutive endometrial 
changes during regular menstrual cycles, 
as well as the variations that might be 
included within normal limits. Certain 
histological inconsistencies were encoun- 
tered in the material from the last part of 
the cycle. We also found that the differ- 
ences between premenstrual and early 
gravid endometrium were hard to explain 
on the basis of the present understanding of 
ovarian physiology. We were then led to 
form tentative conclusions concerning the 
functional life of the corpus luteum which 
seemed to ofl'er a reasonable explanation 
for the mechanism of normal menstruation. 
The correlation of a number of hitherto 
unassociated findings in premenstrual endo- 
metrium appears to lend support to these 
conclusions. 

Cyclic changes of the endometrium were 
described as early as 1896 by Westphalen,*'' 
by Hitschmann and Adler-® in 1908, and 
Schroeder®- and Novak-® in 1915 estab- 
lished the concept of the various phases of 
the cycle which in general is accepted 


today. Briefly stated, the changes in the 
endometrium have been classified in four 
phases, (i) the post menstrual phase, (2) 
the proliferative phase, which was previ- 
ously described by Novak®'* and others as 
“interval” endometrium, (3) the secretory 
or premenstrual phase and (4) the men- 
strual phase. The postmenstrua I phase, a 
period of relative mitotic inactivity, is 
characterized b}' reformation of the surface 
epithelium, lasting only about two days. 
The proliferative phase, one of tremendous 
growth and mitotic activity, reaches its 
peak eight to ten days later. The secretory 
phase, for which Herrell and Broders*® 
propose the term “ differentiative phase,” 
is characterized by a change into function- 
ing tissue and lasts for eleven to fourteen 
days. This is followed by liienstruation, the 
phase of tissue loss. Within the last few 
years these cyclic changes have been 
specifically associated with the two ovarian 
hormones, estrin, the follicular hormone, 
and progestin (corporin), the hormone of 
the corpus luteum. Experimental work on 
castrate monkeys by Allen,* Clauberg and 
Ziecher,® Hartman,** Corner- and many 
others has demonstrated that estrin pro- 
duces the endometrial growth typical of the 
pi-oliferative phase, and progestin can then 
alter this tissue to produce a picture similar 
to the normal secretory phase. Since estrin 
is isolated from the growing Graafian 
follicle before ovulation, and progestin, as 
well as estrin, from the corpus luteum after 
rupture of the follicle, it is now established 
that the phase of prolification represents 
the preovulatory half, and that of secretion 
the postovulatory half of the menstrual 
cycle. 

It is practical, then, to study the changes 
in the endometrium in two stages, pre- 
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ovulaton’^ and postovulatory, the latter blue, were made in all cases. In studjdng 
culminating in menstruation, the end- this material, graphic records of each case 
result of a nongravid secretorj’^ phase. The were available wherein the relation of each 



and twenty days before next. Glands at a, cut longitudinally, are 
tubular, leading straight from basalis to open up on the surface. Cut 
across, at n, they appear as simple round circles. (X 38.) 


development of the uterine mucous mem- 
brane through the preovulatory half of the 
cycle is fairly t3'pical and constant, while 
the changes seen in the latter half seem to 
be variable and inconstant. 

.MATERIAL 

The endometrial biopsies in this studj" 
were obtained from ambuiatort' patients 
b\' the use of either a trigger punch appara- 
tus (Burch), or a small curette devised bj' 
one of us (Meigs), to be described. Such a 
procedure is entireK’ appropriate to an 
office practice; in a few cases evipal or local 
infiltration about the cervi.x with novocaine 
was used, but in most no anesthesia was 
necessary. The specimens were immediately 
fixed in Zenker’s solution and paraffin 
sections, stained with eosin and methylene 


biopsy to the following menses as well as 
the previous one was easily seen. Realizing 
the inadequac}’’ of the single blops\' in 
tissue that is constantly changing daj' b\' 
daj% an effort is now being made, whenever 
possible, to obtain four specimens at weekh' 
intervals from the same cycle- The advan- 
tage to the investigator of these frequent, 
consecutive biopsies, as well as the avail- 
abilit}’’ of the clinical record with its subjec- 
tive and objective findings needs no further 
emphasis. 

HISTOLOGICAL CHANGES IN THE 
PROLIFERATIVE, OR PREOVULATORY 
PH.ASE 

Immediately after menstruation the 
uterine mucous membrane, having lost b\' 
desquamation the superficial or compact 
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layer and a considerable part of the spongy (Fig. i). The epithelial cells lining the 
layer, is reduced to a thickness of i to 2 glands are columnar with long, oval nuclei 
mm. In this tissue there is no definition into and the ratio of the size of the nucleus to 



[ 



Fig. 2. Proliferative. Eighteen days before next menses. Note irregular positions of 
light-staining oval nuclei in high columnar epithelial cells, and two mitotic 
figures at luminal margin (see arrows). This is a characteristic estrin effect. 
(X 630.) 


superficial and spongy zones; the surface 
epithelium within forty-eight hours is 
reformed, probably by a migration of 
epithelial cells from the exposed ends of 
glands,^’^®’®^ and the stroma is homogene- 
ously dense. Capillaries can be easily found 
leading straight from the deeper layers 
toward the surface, similar in appearances 
to those seen in rapidly growing granula- 
tion tissue. The glands themselves are 
widely scattered through the stroma; they 
are simple tubular structures when viewed 
in longitudinal section and cut across 
appear as small round isolated circles 


that of the cell is as i :2.2.‘® By the end of 
the first week active proliferation com- 
mences, and mitotic figures are encountered 
in the stroma and glands alike. The gland 
epithelium becomes taller and the nuclei 
are found both centrally towards the gland 
lumen and peripherally near the basement 
membrane often lying one upon another in 
disorder. The cells about to undergo mitosis 
are faintly stained and swollen, and are 
often forced out near the free edge of the 
epithelium (Fig. 2). By the twelfth or 
thirteenth day the glands are spiralled on 
themselves, probably due to a dispropor- 
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tionatc increase between the tremendously 
active gland epithelium and relatively 
sluggish stroma. When cut longitudinally 
each of these corkscrew glands appears as a 
consecutive scries of acini; these arc far 
more numerous in relation to a given area 
of stroma than found earlier in the cycle. 
We thoroughly agree with Mcrrcll and 
Broders’'^ that the “regenerative phase is 
not a resting endometrium, nor is there 
such a phase. The very nature of the 
process of cyclic regeneration prevents 
such an occurrence,” indeed, there is no 
tissue in the body exhibiting such constant 
and continually progressive change. 

THE SECKETOUY On POSTOVULATOHY 
PHASE 

Ovulation marks the end of the prolifera- 
tive phase, and the endometrium responds 
to the almost immediate luteinization of 
the ruptured follicle with changes that 
probably become recognizable within thirty 
to forty-eight hours. 

It is extremely difficult in the human to 
determine accurately the time of ovulation. 
In one case of the series under study a 
curettage and laparotomy were performed 
a week after a typical proliferative phase 
had been demonstrated by biopsy; at 
operation one ovary contained a follicle 
apparent!}’ not ruptured more than twenty- 
four hours; the curettings showed the 
earliest possible change in endometrium, 
“ranging into line” of gland nuclei. This 
earliest secretory change takes place in the 
gland epithelium w’here the nuclei, which 
have previously been crowded one upon 
another, some up and some down in the 
cell, assume new positions in an orderly line 
toward the basement membrane (Fig. 3). 
The diameter of the gland lumen is thus 
greatly enlarged, but this enlargement is 
not the result of distention from the dis- 
charge of glandular secretions, since the 
cell margins are still perfectly smooth and 
unbroken. Rather, it is due to this realine- 
ment of the cells of the gland epithelium 
(Fig. 4). The nuclei soon rapidly become 
round and advance to the center of the cell; 
beneath them and next to the basement 


membrane appears a clear vacuolated area 
that docs not stain with methylene blue 
and cosin, while the cystoplasm toward the 
free edge of the cell is coarsely granular and 
deeply stained (Fig. 5). These subnuclear 
vacuoles stain positive for glycogen,’’ which 
is also found in abundant small globules 
scattered through the stroma. Their ap- 
pearance has been noted after ovulation 
in the Macacus Rhesus and termed the 
“pre-secrctory” stage first described by 
Hisaw;” they arc a typical and unmis- 
takable response to the corpus luteum 
hormone. Such apparent subnuclear vacuol- 
ization is an early progestin effect. The 
basal collection of glycogen, which has at 
first crowded the nucleus to the middle 
and the cytoplasm to the upper margin 
of the cell, now works past the nucleus and 
swells into the upper half towards the 
luminal edge which then appears irregular 
and bulging with secretory globules, while 
the nucleus subsides to a position next to 
the basement membrane. At this stage, the 
nuclcocytoplasmic ratio is 1:3.6. Because 
of the bulging of the upper margin with 
secretion, the epithelial cells are roughly 
wedge shaped with their apex downward; 
this causes a papillary infolding of the 
lining epithelium with reduplication upon 
itself of the basement membrane, and gives 
the glands a convoluted, irregular appear- 
ance, often described as “saw-toothed” 
(Fig. 6). The endometrium generally ap- 
proximates such a picture by the end of the 
third week, and then may be considered in 
active secretion. During the fourth week of 
the normal cycle certain cytological changes 
take place which we believe should be 
interpreted as regressive or involutional in 
character. The epithelial cells, by discharg- 
ing their secretion into the lumina, become 
frayed out at the edges as well as reduced 
from high columnar to low cuboidal in 
shape, with a decrease in ratio of nucleus to 
c}>toplasm to 1:2.* The luminal diameter 

* The cytology here described is closely similar to 
that produced by Hisaiv'" in a castrate Macacus Rhesus 
by following estrin treatment with prolonged adminis- 
tration of progestin (corporin) and ascribed by him to 
“secretory exhaustion.” 
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is greatly increased by distention with this one layer of endothelial cells, the nuclei of 
secretory discharge, (Fig. 7) and the papil- which are round and do not appear under 
larj* folds are relatively flattened out. tension from the associated engorgement. 



Fig. 3. Earliest postovulatory changes, taken thirteen days before next menses. 
Note at arrows beginning reorganization of cells with nuclei “ranging into single 
line” awaj' from the luminal margin. This realinement increases the luminal 
diameter of the gland. Compare the positions of these nuclei with those in 
Figure 2. ( X 480.) 


Many of the epithelial nuclei are shrunken 
and pyknotic and intercellular infiltration 
of both stroma and epithelium with 
lymphocytes and heterophiles (Bartelmez,'* 
Novak-^) from the blood stream is gener- 
ally present. 

The appearance of the stroma varies 
considerably during this, the premenstrual 
phase. Characteristically, there is a marked 
distention of the compact zone with inter- 
cellular transudate and the vessels in this 
layer are prominent and engorged. The 
walls of these vessels are composed of only 


They are not arterioles, the walls of which 
are made up of more than one layer, nor, 
as pointed out by Bartelmez, can they be 
capillaries, the walls of which could hardly 
withstand such a degree of stretching. They 
undoubtedly represent venules and such 
engorgement implies an obstruction to the 
venous return. In some places these vessels 
do rupture, however, and such breaks can 
be found close to local massive hemorrhage 
into the tissue (Fig. 8) ; in others, a general- 
ized extravasation into the stroma suggests 
diapedesis. A certain amount of edema, as 
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well as interstitial hemorrhage is at times glandular epithelium during the secretory 
seen locally during the preovulatory phase stage, mitoses are not infrequently seen in 
of the cycle but gross hemorrhage is asso- areas of the stroma that show marked 



Fig. 4. Early secretory. Taken fourteen days before menses. Note increase 
in thickness of tissue and diameter of gland luraina compared, with Figure 
I, (same magnification). This luminal increase is the result of a realineraent 
of the gland cells; see Figure 3. ( X 38.) 


dated with an approaching menses and not, 
we believe, due to the trauma of removing 
the tissue. In a few Immediately premen- 
strual biopsies, however, it is to be noted 
that this stroma edema, vascular engorge- 
ment and extravasation of blood cells is 
entirely lacking. The appearance in the 
stroma of cells containing swollen, light 
staining nuclei and a discernible cytoplasm, 
called a “predecidual” or “pseudodecidual 
reaction,” was found in only 1 5 per cent of 
our material from this last week of the 
cycle. These cells seem to form first in 
clusters about arterioles in the spongy 
layer then progress superficially into the 
compact zone. Their origin and develop- 
ment needs further study. Although mitotic 
activity is not normally found in the 


pseudodecidual response late in the cycle. 

The appearance of the endometrium 
during menstruation, the last phase of the 
cycle, seems to follow logically as a con- 
clusion upon the changes just described. 
As a sequence to the interstitial distention 
by hemorrhage and edema the surface 
epithelium breaks and areas of the compact 
and spongy layers are cast off. The cells of 
the glands show autoij'sis, pyknosis of 
nuclei and vacuolization of the cj^toplasm; 
there is a surge of wandering cells into and 
through the epithelium; many of these 
apparently have degenerated leaving scat- 
tered, black staining nuclear fragments 
between the epithelial cells. These changes 
unquestionably point to a functional in- 
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activitA’, a degeneration or involution of development of pseudodecidua from the 
the secretory apparatus. ceils of the stroma. During menstrua- 

These periodic changes of the uterine tion the association of degenerative cytol- 



Fig. 5. Early secretory’. Fourteen days before menses. (Enlargement from Fig. 4.) 
Note higli columnar epithelial cells with round, central nuclei, subnuclear 
vacuolization and deep staining cytoplasm towards gland lumen. This is a 
characteristic early progestin effect. (X 210.) 


mucosa may then briefly be summarized 
thus; immediately postmenstrua 1, a short 
phase of reorganization and reformation 
of the surface epithelium, followed by an 
accelerating period of regeneration of the 
superficial zones through mitotic activity 
in glands and stroma. This growth stage 
reaches its peak at ovulation, about the 
fourteenth day, then the endometrium 
rapidly becomes differentiated into the 
functional, secretory tissue. The last week 
before the menses is generally charac- 
terized by progressive atrophic and in- 
volutional changes throughout, with the 
exception of infrequent active growth and 


ogy with sloughing and bleeding appears 
obvious. 

DISCUSSION OF THE CHANGES ASSOCIATED 
WITH THE CORPUS LUTEUM HORMONE, 
PROGESTIN 

Since there is as yet no practical method 
of testing the blood or urine for progestin, 
the corpus luteum hormone (Bloch^), it is 
necessary to rely on the appearance of the 
characteristic changes in the endometrium 
to determine its presence. When these 
changes are encountered in a biopsy speci- 
men they strongl}- suggest that ovulation 
has occurred with development of a func- 
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tioning corpus luteum. It is clinically of 
great importance to determine not only 
%Yhether or not a patient is ovulating but 
also approximately %Yhen ovulation is 
occurring during the cycle. The earliest 
postovulatory change should be found 
during the third \Yeek of a normal cvcle and 
the most consistent and easiest to detect 
is the appearance of subnuclear vacuoliza- 
tion in the gland epithelium. In Chart i is 


tion and lasts not more than three or four 
days. When it is found directly before a 
IIoNY after a normal interval (see the 2 cases 
recorded on the chart one day before 
menses) it is reasonable to conclude either 
(A) that ovulation has taken place ab- 
normally late with relatively low progestin 
output for that time in the cycle or (B) that 
corpus luteum stimulation has not been 
strong enough to produce more than the 
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E — Estrin or proliferative phase. 

Pi = Progestin phase, early, subnuclear vacuoles found. 

Pii = Progestin phase, premenstrual, no subnuclear v.acuoles found. 

(To give an approximate idea of when and how frequently "subnuclear vacuoles” appear in relationship to 
the next menses.) 


recorded the histological appearance of a 
group of ”8 biopsies taken at random but 
during regular cycles of appro.ximateh' 
twenty-eight da3'S. The daj'S are numbered 
backward from the ne.xt menses, and 
the number of specimens showing simple 
proliferation, subnuclear vacuoles, and 
premenstrual phase without subnuclear 
vacuolization is indicated according to the 
day the tissue was removed. None of the 
biopsies taken more than fifteen da\-s 
before the period showed ant' et'idence of 
ovulation (progestin-effect); a majority 
(21 of 33) of those taken between the 
fifteenth and the sLvth day showed sub- 
nuclear vacuoles, while a large proportion 
(27 of 34) taken within the six dat's directly 
preceding the flow, showed typical pre- 
menstrual changes with no such vacuoliza- 
tion. Not infrequently, however, tissue 
removed one or two daj-s before menses 
showed these vacuoles. Subnuclear vacuol- 
ization, then, is usually a transient post- 
o^-ulator^■ stage; it probabh- appears at 
least within seventj'-two hours after o^'ula- 


“earh'” type of response. Likewse, if a 
biops\' taken within three da\'S of the ne,Yt 
menses shows none of the changes asso- 
ciated with progestin, it ma\' be concluded 
that the period is the result of an anoraila- 
tor\' cx'^cle, indicating failure of the ovarian 
follicle to mature and rupture. Such condi- 
tions ma\' not infrequentK* be the un- 
suspected cause of sterilit\' or associated 
with dysmenorrhea, oligomenorrhea or 
menorrhagia. 

The response of the stroma with or with- 
out edema, vascular engorgement, diape- 
desis and predecidual development during 
the last week of the cj cle is varied and 
confusing. Certain tempting explanations 
for this variabilit\' result from a considera- 
tion of the function and life of the corpus 
luteum and a comparison of premen- 
strual endometrium with that during earK' 
pregnane^'. 

Briefij- summarized, the functions of the 
two ovarian hormones are as follows: estrin, 
the follicular hormone, is primarih' a 
stimulant to cell gronth as seen by its 
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action on the endometrium'’*" and on the has been associated with the greater of the 
cervical glands,'*’"" also by its development two drops in estrin level and artificial 
of mammary duct epithelium and by the ' menses produced by a decrease- or cessa- 



Fig. 6. Active secretory, eight days before next menses. Note papillary infolding of 
epitlielium of central gland, giving a saw-toothed appearance. The nuclei are 
basal. This tissue is actively functioning under the influence of progestin. (X 150.) 


increase in size of a castrate uterus. It also tion of estrin administration in castrates 
sensitizes the uterine smooth muscle to the apparently confirmed this view, the so- 
stimulation of the posterior lobe of the called estrin-deprivation theory of menstru- 
pituitary. Progestin, however, desensitizes ation.® Certain recent studies, however, 
the myometrium to posterior pituitary suggest that progestin withdrawal may be 
stimulation; it also inhibits cellular pro- more important a factor in normal menstru- 
liferation and division in the cervical and ation than the drop in estrin.-- Maintaining 
endometrial glands and stimulates the progestin level definitely inhibits menses in 
latter to active secretion. the normal monkey, whereas maintaining 

Estrin controls the growth of the endo- estrin level does not.'"'- Although there is 
metrium and progestin its function. a premenstrual drop in the follicular 

Quantitative estrin determinations on hormone, still bleeding maj'^ take place 
blood and urine (Frank'^) demonstrate the with a high amount in the blood stream." 
presence of the hormone in the circulation In castrate monkeys'" and man as well,'®’-*' 
throughout the cycle but two peaks are the endometrium may be built up with 
found, one at ovulation and the other estrin but the bleeding invariably asso- 
before menstruation. Menstrual bleeding ciated with cessation of this treatment can 
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metrium of early pregnancy makes obvious densely squeezed between the glands but 
the dift'erence between active progestin shows the typical decidual development in 
stimulation (functioning corpus luteum the compact zone. There is no pyknosis, 



Fig. 8. Premenstrual. Two clays before menses. The glands are distended and the 
papillarj' infoldings of the lining epithelium (see Fig. 6) have been flattened out. 
Note engorgement of thin walled venules and massive extravasation into stroma. 
Near central gland, a, a venule has ruptured (sec arrow) with local hemorrhage. 
(X210.) 


of pregnancy) and progressive progestin 
withdrawal (premenstrual corpus luteum 
atrophy). The glands of a gravid endo- 
metrium are elosely crowded together; 
they are not widelj- distended, but tre- 
mendously convoluted with no “flattening 
out” of the marked papillary infolding 
(Fig. g.\). The epithelial cells are swollen, 
round and literally bulging with secretorj'^ 
globules; they are heaped up and crowding 
one upon another. The nuclei also are 
swollen, round and stain lightly (Fig. ioa). 
The stroma of the spongy layer is often 


no intra-epithelial infiltration with wander- 
ing cells, no distention or rhexis of the 
venules with hemorrhage; there is nothing 
to suggest regressive change. When this 
comparison is thus directly made (Fig. 9A 
and B and Fig. ioa and b), there can be 
little question that the one represents true, 
active secretion and the other an involu- 
tional, relatively non-functional phase. 

It was mentioned in the foregoing that a 
group of premenstrual specimens show a 
confusing lack of uniformity in appearance. 
The time of ovulation, the activity of the 
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corpus luteum and rapidity of its atrophy but is continuing to elaborate progestin, 
are factors varjdng \videl3" from individual PossibI}" the persistence of the corpus maj‘ 
to individual and the endometrial picture be explained as either (A) a condition of 



Fig. 9a. Pregnancy. Specimen removed seven weeks after last period; at laparotomy 
same day tubal pregnancy was found. Note tremendous convolution and papillarj' 
infolding of gland epithelium; these cells are swollen and bulging with secretorj' 
globules. The stroma is well developed. This is a further development of the active 
secretion seen in Figure 6. ( X 210.) 

differs in each case in response to these 
variations in hormone balance. Occasion- 
ally a biopsy taken just before menstrua- 
tion will have an appearance closely 
approximating that seen in early preg- 
nancy, showing none of the regressive 
features of progestin withdrawal and, as 
well, a marked pseudodecidual develop- 
ment of the stroma. Of the 34 biopsies 
taken within six days of the ne.xt menses in 
a group of “normals,” 6 showed this 
picture. In these cases it must be concluded 
that the corpus luteum has not atrophied, 


false, or pseudopregnancj' similar to that 
produced b\' sterile copulation in the rat 
or (B) a response to the fertilization of an 
ovum that fails to become adequateh' im- 
planted and promptK' miscarries. Since the 
ensuing menstruation cannot be ascribed 
to progestin lack, other factors than this in 
such cases must be sought for the cause of 
the bleeding. Howe\ er, from the rarit\’ of 
these cases in the group under study, we 
believe that such “other factors” are the 
e.xception rather than the rule in the 
mechanism of normal menstruation. 
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MECHANISM OF NORMAL MENSTRUATION apparent near the luminal margin of the 
In order to correlate and summarize the ginnd cells. After the third week of the 
material presented, the following sequence cycle the corpus starts to atrophy if it fails 



Fig. 015 . Prcmcnstru.Tl. Taken three cl.nys before nienses. Contrast with Figure o.\, 
same magnification, and note iiere distention of lumina, flattening out of papillary 
infolds, pyknosis of epithelial nuclei, lack of glandular secretory activity. The 
stroma is loose, edematous, poorly developed. This is characteristic of the 
involutional changes following progestin withdr.aw.al. (X 210.) 


of events is offered as a possible explana- 
tion of the physiology of the normal 
menstrual cycle. 

During the first half of the cycle, the 
Graafian follicle matures, building up by 
means of estrin a proliferative endo- 
metrium. Ovulation occurs about the 
fourteenth day, and within forty-eight to 
seventy-two hours the effect of progestin 
is seen in the subnuclear collection of 
glycogen in the endometrial gland epi- 
thelium. The corpus luteum functions 
activelv for about one week with secretion 


to receive a stimulus, as yet unknown, from 
the fertilization or implantation of an 
ovum. Progestin has reached its peak and 
from then on through the final week its 
stimulation is progressively withdrawn. 
The endometrial glands clearly show the 
effect of this withdrawal; the cells discharge 
their contents, distending the gland lumina, 
and regress from a high columnar to a low 
cuboidal form; pyknotic nuclei and hetero- 
philic infiltration are found. Estrin, how- 
ever, is present throughout the cycle, its 
primary function is that of stimulating cell 
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gro^^'th. Mitotic activity" and the develop- corpus luteum hormone, this sensitization 
ment of pseudodecidua in the stroma are of smooth muscle by estrin comes into play 
not infrequently seen during the last week not onl}’- on the myometrium, but possibly 



Fig. ioa. Pregnancy. Specimen taken five weeks after last period; Aschheim-Zondek 
test positive one week later. Note round, clear staining epithelial nuclei crowding 
one upon another in swollen cells with bulging cytoplasm; this is evidence of 
marked secretorj- activity. ( X 480.) 

of the cycle. Although experimental work on the arteries supplying the endometrium 
on animals has shown that placentomata^* as well. Bartelmez^ has called attention to 
and deciduomata^ can only be produced in the longitudinal groups of muscle fibres 
the presence of progestin, yet estrin, or its beneath the arterial tunica intlma in 
efTect, is also necessary for their formation, especial abundance just below the mucous 
It may well be that here again estrin is membrane, and concludes that these con- 
responsible for the cell division and pro- stitute a mechanism well adapted to reduc- 
gestin for the cell modification seen in ing the endometrial blood flow. As evidence 
this pseudodecidual development. Another that vasoconstriction does occur, Bartelmez 
function of estrin is to sensitize the uterine finds in menstruating uteri spiral arterioles 
smooth muscle to contract, presumably with open ends projecting bej-ond the line 
under the influence of the posterior pitui- of demarcation in the spongy layer after 
lary.’- The latter function has been antago- the surface has been lost. Because their 
nized by progestin^' but on failure of the open ends are covered merely by minute 
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blood clots, and because the hemorrhage conclude that, in response to the oxytocic 
from such vessels if exposed to the full principle of the posterior pituitarj^ con- 
systolic pressure would be inordinate, he striction of these vessels occurs beneath the 



1 


Fig. I OB. Premenstrual. Taken four days before menses. Contrast with Figure ioa, 
same magnification, and note here pyknotic epithelial nuclei in cuboidal cells show- 
ing none of the secretorj' activity evident in Figure ioa. The gland lumen is 
distended; there are no papillarj'- infolds. Note engorged venule at a. Like Figures 
7, 8 and 90, this picture is characteristic of progc.stin withdrawal. (X 480.) 


infers at least a relative degree of vaso- 
constriction; complete shutdown of the 
vascular supply, he points out, would result 
in more slough and necrosis than that 
found. Sampson®^ also postulated a vaso- 
constriction preceding menstruation when 
he failed to inject a menstruating uterus by 
the arteries, although by venous route he 
found the dye seeped from the surface. 
Daron® actually demonstrated constriction 
of arteries near the mucomyometrial junc- 
tion by serial section reconstructions and 
only, in his series, during the progravid or 
menstrual phases. It seems reasonable to 


endometrial basalis through estrin sensiti- 
zation of the smooth muscle fibers observed 
in their walls. This produces a relative 
ischemia of the tissue depending on this 
blood supply; contraction of the myo- 
metrium, no longer desensitized by pro- 
gestin, results in a congestion of the venous 
return at the junction of uterine muscle 
with mucous membrane. This combination 
of circulatory factors, of a relative arterial 
vasoconstriction and a blocking of the 
veins at their return from the endometrium, 
offers a satisfactory explanation for the 
characteristic premenstrual appearance of 
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the mucous membrane. There is engorge- 
ment and distention of the venules; due to 
the relative anoxemia resulting from a shut 
down of the arterial supply, the walls of 
these are more fragile as well as more 
permeable. Transudation of serous fluid 
causes edema of the stroma, and diapedesis 
through and rupture of these vessels with 
massive hemorrhage finally occurs. Necrosis 
of the stromal elements is hastened by 
autolysis following this congestion and 
hemorrhage, and the superficial and most 
of the spongy layer is sloughed off. 

CONCLUSION 

The appearance of the glands of an 
immediately premenstrual endometrium is 
generally that of involution, then, and not 
of active secretion. Menstruation is an 
inevitable result of inadequate endometrial 
blood supply; it is suggested that the latter 
is under the direct control of estrin and 
progestin and that quantitative changes of 
these hormones are responsible for vaso- 
constriction. Both in the typical stroma 
changes indicative of vascular constriction 
as well as in the regression of active secre- 
tion in the glands, the appearance of the 
endometrium in the last week of the normal 
cycle is generally consistent with corpus 
luteum atrophy and progestin withdrawal. 
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D ysmenorrhea stiii continues to 

be the same baffling and contro- 
versial subject as it ever has been 
but I cannot accept the dictum of some to 
the efl'ect that its cause or causes are 
unkno^vn and that no satisfactory treat- 
ment has been found. Though there are 
many cases of dysmenorrhea in which the 
cause has not been found, this group con- 
stitutes a very small minority. Generally 
speaking, the causes of dysmenorrhea are 
known and satisfactory treatment can be 
instituted in almost all cases. 

The chief reason for failure is that the 
problem is not usually attacked in true 
scientific medical style. The jump to treat- 
ment is often made too quickly and not 
sufflcient attention is paid to the patient 
herself. It is my unshakeable conviction 
that, too often, the gamut of treatment is 
run before an adequate search has been 
made for the cause or causes. It would 
appear that the more baffling the problem 
of diagnosis, the more time and attention 
should be spent on its solution before treat- 
ment is started. The fact that so many 
bizarre types of treatment arc recom- 
mended would surely indicate that cither 
the whole problem is one of psychiatry, 
which it is not, or that there are many and 
varied causes of painful menstruation and 
that, therefore, there will be needed many 
and varied forms of treatment, each con- 
tingent on the cause. It is quite certain 
that in spasmodic dysmenorrhea the pain 
has to do with the uterus; at least, that is 
where the patient places the pain and it is 
also quite certain that the pain is due to 
contractions of an “irritable uterus” pro- 
voked by the presence of blood within its 


cavity. \Vc must be conscious of the fact 
that the physiologic contractions of the 
uterus arc not noticed by the normal 



Fig. I. Ginniil.'i with small tip. The 
cone is soldered to the canmda 
and therefore immovable. 

woman but are felt as severe spasmodic 
pains by the women who are psychogenics 
and in whom there is a wide personal and 
variable character of pain. We should be 
aware that, in all probability, the psy- 
chogenic causes augment, rather than 
originate, the painful contractions and that 
it is absolutelv essential that a search is 
385 
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made for psychopathologic -phenomena, that American writers have actually and 
While it is a fact that pain sensations which decidedly neglected this very important 
reach the brain are transmitted by means phase of the subject. Neither do I wish to 






Fig. 2. Stricture at internal os. 


of afferent fibers of the superior hypo- 
gastric plexus, psychogenic causes may 
stimulate painful contractions of the uterus 
by means of the efferent fibers of the plexus. 
From what I have seen, I know that there 
are many who when consulted by the 
dysmenorrheic patient are certain that 
there is a strong psychogenic influence at 
work. Frequently these patients are given 
hormone extracts of questionable value and 
without specific anatomic evidence. Re- 
cently I saw a patient who was treated by 
injections of estrogenic substance every 
other daj" over a period of eight months 
only to be cured of her dysmenorrhea- 
phobia by a competent psychiatrist. The 
psychic state deser\'es the deepest con- 
sideration and while I believe that certain 
German writers have overemphasized the 
psychogenic factor in the diagnosis and 
treatment of dysmenorrhea, I also believe 


overemphasize the psychogenic side of this 
discussion, but I do resent its being so 
neglected, when, in reality, it should have 
serious consideration in every diagnosis and 
in all treatment. There are many psy- 
chogenics without dysmenorrhea but this 
does not preclude the fact that when there 
is a psj'chogenic factor involved, it can be 
eliminated only by psychiatric treatment. 

Practically all young girls approach the 
menarche with fear induced by what they 
have been told about menstruation and by 
the way they have been prepared mentally 
for it. They actually put halos about them- 
selves during this time; many reduce their 
activities to a minimum; many even fear 
to bathe during the period; and many go 
to bed at the first sign of the monthly 
period, while many others remain in bed 
throughout the entire period. I know a 
woman past forty who has spent three days 
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in bed during ever^'^ menstrual period she treatment? When the patient presents 
has had. Again, in many, there is a con- herself, and before any treatment whatever 
siderable psychic shock experienced by the is undertaken, a thorough and complete 



Fig. 3, Stricture at internal os. 


apparent horribleness of the first period, historj^ should be gotten, during which 
and, in some, this remains as a psychic many facts of great importance will be 
residue activated during each period. Who elicited concerning the type of dysmenor- 
knows to what ends the complaints of rhea with which one is dealing; whether the 
dysmenorrheics may be used to gratify source of the distress is myogenic or 
selfish purposes for some or “ease the neurogenic and what part any constitu- 
going” for others? Therefore, I repeat that tional factors may pla}^ The sequence of 
the psychic state of the patient should be events collected in chronological order may 
carefully analj^zed. Only in this manner can suggest a causal relationship. During this 
any device be found by which the patient initial historj^-taking, a foundation can be 
may accomplish a complete reorientation laid for the “mental purge” so necessary 
of her philosophic outlook and by which for the uncovering of anj'^ psychogenic 
also she may be taught to adjust herself to factor. If the facts justify it, and if the 
her plight rather than to let it regulate her practitioner is not equipped to make 
life. an adequate psj'chologic examination, he 

May I suggest, in a general way, the should haA'e a psychiatrist make this 
high lights of an ideal procedure in the examination for him. Following the taking 
diagnosis of dysmenorrhea so that one may of the history, which should include an 
.arrive at a sensible conclusion regarding estimation of the patient’s social status. 
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she should be subjected to a complete and we must also think of the possibility, 
physical examination which, obviously, in some patients, of blood being forced 
should include a thorough survey of the backward through the tubes into the 



Fig. 4. Stricture at internal os. 


genital parts and thorough (repeated, if 
necessary) bimanual pelvic survey. The 
entire body should be searched for coinci- 
dental or complicating defects or diseases. 
Hysterosalpingography is indicated in all 
cases. Blood counts should be made, blood 
smears should be examined, and the sedi- 
mentation rate estimated; the blood calcium 
and the blood sugar should be deter- 
mined and the Wassermann test made. 
Frequently, a causal relationship will be 
uncovered in the blood examinations. The 
urine should be examined, and a basal 
metabolic test should be done. Subjective 
symptoms should guide one to further 
examination so that coincidental or com- 
plicating conditions (allerg3^ for example) 
will not be overlooked. 

In the examination and in the historj'- 
taking, endometriosis, with its almost 
tj'pical S3'mptomatolog}% must be con- 
sidered as a cause of painful menstruation; 


peritoneal caviu’, therebv setting up suffi- 
cient peritoneal irritation to cause pain. 
In fact, an\' abnormal pelvic condition 
might pla\- a part in the causation of 
d\smenorrhea. 

I am inclined to emphasize hvstero- 
salpingographj- as a valuable aid in the 
studj- of d^'smenorrhea, because so little 
mention of its use is found in the literature. 
Hj-sterosalpingographj' visualizes the en- 
tire uterine cavitt' from just within the 
external os to the fundus when the injection 
of oil is made with a small short cannula. 
(Fig. I.) The size and shape of the cavitv 
can be seen, new growths or distortions of 
the cavitj- or kinks in the region of the 
internal os are apparent, and stricture or 
stenosis of the internal os or a poh’p acting 
as a ball-valve at the internal os can be 
visualized. (Figs. 2 , 3, 4, 5, and 6.) It is 
plain that in the stud^' of the cause or 
causes of dysmenorrhea, hysterosalpingog- 
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raphy will often give important informa- patient who did not complain of cramping 
tion pertinent to the subject. The condition pains in the uterus as soon as the oil entered 
of the tubes can be ascertained, at times the uterus. This pain increased as the 





Fig. 5. A small polyp which might act as 

revealing stigmata of salpingitis and tubal 
adhesions as probable causes of pain. One 
of the most satisfactory findings is stricture 
or stenosis of the internal os which so often 
exists and which can be so well visualized 
by -v-ray plates. Surely the external os is in 
some cases so severely stenosed as to be 
the causal factor, but from my experience 
with hysterosalpingography, it appears 
that stenosis of the internal os is more 
frequently the causal factor or an impor- 
tant contributing cause. The “irritable 
uterus” plus a severe stenosis of the 
internal os would obviously produce severer 
cramps than the “irritable uterus” without 
the stenosis. This may be the factor in so 
many failures with the so-called relaxing 
hormones. In over 1200 injections of 
iodized oil for the purpose of hystero- 
salpingography, I have never seen a 



ball-valvc is visualized at the internal os. 

uterus was filled and culminated in verj*^ 
severe, intolerable cramping pains when 
the oil began to exert pressure. In the 
dysmenorrheic patient these pains are said 
to be identical with those experienced 
during menses. The severity- of the pain 
appeared to be governed b}' several fac- 
tors: the size of the uterine cavity, the 
texture of the muscle, the amount of 
pressure exerted on the inside of the cavity, 
the patient’s threshold for pain and her 
psychic state. The small hypoplastic uterus 
is invariably more sensitive to the presence 
of the oil and to its pressure than is the 
normal sized uterus; all other things being 
equal, the nulliparous uterus is more sensi- 
tive than the multiparous one. Once the 
pressure within the uterus has been relieved 
by the removal of the cannula, the pain 
usually ceases more or less abruptly, but in 
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the patient who suffers with dj^smenorrhea, it we cannot say that there is no pathologi- 
the spasmodic pain may persist for minutes cal condition Avithin the uterus. Without 
or even hours. This is evidence that, in its use, one has not availed oneself of a 



Ftc. 6. A small polyp which might act as a ball-valve is vLsualized at the internal os. 


some, the mere presence of the oil within 
the uterus stimulates painful contractions 
which maj' last for hours. One may readily 
deduce from this the fact that the mere 
presence of menstrual blood may cause, in 
some, sufficient irritation to stimulate 
painful contractions of the uterus. My 
main point is, however, that we should 
know whether or not a stricture or stenosis 
exists, and if it does, we should know its 
location and extent and therebj^ get a little 
nearer to a correct diagnosis and proper 
treatment. While the mere injection of 
iodized oil under slight pressure for the 
purpose of hysterosalpingography has cured 
many patients, I do in no way recommend 
it as treatment. It does add, howcA-er, much 
to one’s knowledge in any giA'en case and 
is also an e.vcelfent means of estimating the 
patient’s pain threshold. Therefore, hys- 
terosalpingography is one of the essentials 
to a thorough, careful study for diagnosis 
of the cause of dysmenorrhea and Avithout 


good diagnostic resource. 

Novak appears to AA’ant to discount 
stenosis of the cerAUX as a cause, since on 
some occasions he has passed sounds freeh' 
into the uterus. HoAvcA^er, he does not proA^e 
his point, for no one says that stenosis of 
the internal os is alAA^ays the cause. Also, 
passing a sound into and through the 
internal os A\athout obstruction does not 
eliminate the question of kinks in the region 
of the internal os, for, in order to pass the 
sound, a speculum must be inserted, and 
this maneuA^er alone AA'ill change the axis 
of the canal, straighten out the loAA'er 
segment and relicA^e such a kink just before 
the sound is passed. On many an occasion, 
upon inserting a speculum into the A^agina 
of a Avoman bleeding from the uterus, I 
haA'e noticed that as soon as a posteriorly 
displaced cerA’ix is brought into the mouth 
of the speculum, blood literally pours from 
the cervix because a kink at the internal os, 
caused by the posterior displaced cerA-ix, 
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had been released, and the blood content of 
the uterine cavity was immediately evacu- 
ated. This retained blood, caused by the 
kink, would surely provoke pain in an 
“irritable uterus.” 

CONCLUSIONS 

Treatment of dysmenorrhea should be 
on a causal basis and in this manner only 
can the accomplished results reach the 
higher brackets of success. Once having 
determined the causal factor to be psy- 
chological, mechanical, endocrinological, 
constitutional or extrinsic, or a combina- 
tion of these factors, the treatment should 
be applied, remembering that in anj”^ given 
case there might be anj'" combination of 
these causes and, hence, in such a case, no 
one treatment can cure. This method is 
much preferable to therapy based on 
empiricism. Treatment based only on 
anyone’s statement or some one’s pet 
concoction of hormones gives only transi- 
tory results if any at all. 
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I N presenting this plan of the study and 
treatment of sterility, only the actual 
clinical presentation of just what is 
done for the sterility patient when she 
presents herself at the office is discussed. 

Although “male and female created He 
them” and though the contribution of each 
sex is of equal importance in order to start 
a new life, from time immemorial the onus 
of barrenness has been placed upon the 
female. It is only within our own times that 
the husband has been included in the 
responsibility for sterility, and even today, 
the study of the husband is frequently 
superficial and inadequate, or else entirely 
overlooked. Sterility is still considered to 
be a gynecological problem, and it is the 
woman who comes to the gynecologist for 
relief. 

Definition oj Terms. We agree with 
Meaker^ that “sterility is the inability to 
initiate the reproductive process on the 
part of a couple who have desired and 
attempted to do so for the period of a year. 
Primary sterility denotes that conception 
has never occurred. In secondary sterility 
there have been one or more pregnancies, 
but further conception cannot be accom- 
plished.” This definition makes husband 
and wife equally responsible and it excludes 
all the accidents of pregnancy, which 
destroy the fetus before viability. 

The most important step in treating a 
case of sterility is to determine the causa- 
tive factors. This requires a well organized 
plan of study of both husband and wife, 
for in most cases, we have found, it is not 
one cause but usually several contributing 
factors in one or usually both mates which 
make the couple clinically sterile. 


We follow a definite plan of procedure, 
modifying, the order of study to the indi- 
vidual but not omitting an}^ of the essential 
steps. We do not have as elaborate or 
comprehensive a study as that made b}' 
Meaker’s group. Meaker has developed an 
organization for the study and treatment of 
sterility which is an outstanding educa- 
tional center for ever3mne interested in this 
subject. We think, however, that such a 
studj' is not essential for all sterile couples, 
that in man}' localities it is not feasible, 
and that it is onlj- the occasional case that 
requires the full studj' he advocates as 
routine. 

Our plan of studj’- consists of the follow- 
ing in the order given: 

1. History; 

2. Phj^sical examination including blood 
count and urine examination of both; 

3. Gjmecological examination of the 
wife; 

4. Basal metabolism determination of 
both; 

5. Examination of the husband’s semen; 

6. Postcoltal examination (Hiihnertest); 

7. Uterotubal insufflation (Rubin test) ; 

8. Endometrial studies; 

9. Additional special tests and examina- 
tions onlj" when indicated b}' the preceding 
studies. 

At the first visit, we present our complete 
plan of stud}-^ to the couple, explaining the 
necessitj'- of everj' step, and do not start 
unless the}" are willing to complete the 
stud}" before they ask for an opinion or 
therapy. 

I. Historxr. Attention to the history is 
important and we prefer to question the 
husband and wife separately, as in that 
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way we get a more complete and truthful 
history. As we go from step to step, we shall 
mention only those factors which are of 
importance from the standpoint of diag- 
nosis or cure. 

(a) Previous Medical Histoiy. Mumps 
with complicating oophoritis is rare, but 
with complicating orchitis it is more com- 
mon and an important clue, especially if 
bilateral. Scarlet fever, or recurrent tonsil- 
litis may have a damaging effect on the 
tubes and ovaries. The general health 
during the adolescent period has a most 
important influence on aiding or repressing 
development of the reproductive system, 
and severe degrees of genital hj'poplasia 
may be caused by poor health, overwork, 
malnutrition, anemia and chronic fatigue 
at this stage. Venereal diseases should be 
inquired after by name and symptoms, as 
they will decrease fertility, and gonor- 
rhea often leads to absolute sterility in 
both sexes as sequella of salpingitis or 
epididymitis. 

History of weight, past and present, and 
points reached above or below their aver- 
age, since marked over or underweight 
decreases fertility. 

(b) Marital Histoiy. Is this the first 
marriage for both? If not what is the 
marital and pregnane}^ history with the 
former mate? What is the frequenc}’^ of 
intercourse, libido, potency, completeness 
of penetration, dyspareunia, wife’s experi- 
ence of orgasm; does she remain quietly in 
bed after intercourse, is sex life satisfactory 
to both, and if not, wherein lies the dif- 
ficulty? How long have they been involun- 
tarily sterile, was it preceded by a period 
of voluntary sterility? If so, what method 
of contraception did they employ? Here we 
note that intracervical and intra-uterine 
devices often lead to endocervical and 
tubal infections, and that coitus inter- 
ruptus may lead to chronic pelvic conges- 
tion in both partners. 

(c) Histor\i- of Diet, Habits and Mode oj 
Life. All these have a direct bearing on 
reducing or increasing fertility, therefore 
we should be thoroughly familiar with the 


dietarj"^ habits of the couple, their hours 
and type of work and rest, the proportion 
of time spent in recreation, activities and 
out of door exercise, to how much stress 
and strain each is subject, habits regarding 
drug, alcohol and tobacco, together with a 
comprehensive picture of their general 
health and vitality. 

(d) Previous Surgical History of Hus- 
band. Operation for bilateral hydrocele, 
varicocele or hernia mav leave damaged 
testicles or tied off spermatic cords; opera- 
tion for cr3'ptorchidism and age at which 
this was done, because if delayed until after 
pubert}'-, aspermia is usuall}’^ the result. 

(e) Previous Surgical History oJ Wife. 
Date, indication and clinical result of each 
previous surgical procedure are obtained 
and which, if anj^ were done for the relief 
of sterilit}^ also operative and pathological 
reports when available. Acute appendicitis 
ma}^ seal the tubes. Previous ectopic or 
tuboovarian operations usually mean a 
damaged tuboovarian mechanism. This 
part of the historj' will also give the physi- 
cian an excellent opportunity'^ to see how 
often these women are subjected to need- 
less, useless and often harmful surgery'. 

(f) Menstrual History. We have no 
direct means of studying the ovum, but a 
critical interpretation of the menstrual 
history' is one of the best indirect gauges we 
have of the development and endocrine 
status of the women. Delay'ed onset of 
menstruation, lack of regularity, prolonged 
periods of amenorrhea all point to defects 
in development, whereas normal menses, 
regular rhythm, adequate flow with pain 
either moderate or absent, are usually' 
associated with a normally developed 
system. Change in ty'pe of menses since 
marriage may' point either to endocrine 
imbalance or acquired disease of the 
adnexa. 

History of tests done previously and the 
results thereof will be of much or little 
value depending upon the experience of 
those by' whom they' were done. Also, with 
time, the physical status of the couple may 
have undergone important changes since 
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these tests were done and we must take 
nothing for granted. 

2. Physical Examination oj Wife. The 
value of inspection is all too often over- 
looked. General bodj’- morphology can give 
a valuable clue to the endocrine status of 
the patient. Gross ovarian pituitary or 
th3rroid disturbance are thereby reflected 
to the trained eye and often present as 
helpful a diagnostic aid as elaborate and 
expensive biological tests. Hair and weight 
distribution, thyroid enlargement, flushing, 
perspiration and tremors are of significance. 

A careful general phj^sical is done, blood 
examination, pulse pressure, and a search for 
possible foci of infection in the nose, throat, 
teeth or gastrointestinal sj’^stem. At this 
stage we must make sure there are no 
medical contraindications to pregnanej^ 
before proceeding anj"^ further with the 
sterilitj’- stud3% 

3. Gynecological Examination. The three 
things to look for are stigmata of hj'-po- 
plasia, of infection past or present, and of 
chronic pelvic congestion. The last two 
will cause mechanical interference with 
impregnation. 

Vulva. Note whether component parts 
are developed to mature proportion and 
whether the clitoris is free or adherent. 

Introitus. This should admit two fingers 
easily without pain. The Skene and 
Bartholin glands may give evidence of 
previous gonorrheal infection; the ure- 
thra ma}'^ show caruncles or evidence of 
infection. 

Vagina. One notes depth, width, dis- 
tensibilit}^ condition of the mucosa, gross 
and microscopic findings at examination of 
the vaginal secretion. Hypoplasia of the 
generative s^^stem may affect the vagina as 
well. The vault should be the most spacious 
part of the vagina, and a narrowing and 
flattening of the vaginal fornices in a j^oung 
woman indicates hj^poplasia. Circular con- 
stricting bands do not mean infantilism, 
but maj" mechanicall}^ prevent adequate 
penetration of the penis. 

Cervix. Its position in its relation to the 
seminal pool, its size, anj'^ evidence of 


infection, the length of the cervix in propor- 
tion to the fundus, size of external os, 
character of endocervical secretion and 
microscopic examination thereof. With 
mature development the proportion of 
lengths of the cavity of its bod}'’ to that of 
the cervix is 2:i, the more the proportion 
leans toward the infantile one of 1:2, the 
more extreme the degree of hypoplasia. 

Uterus. Its position, size, contour, con- 
sistenc}^ degree of mobility and of tender- 
ness are noted. A uterus freely movable 
without tenderness speaks against pelvic 
inflammatory diseases. If fibroids are 
present, their size and location should be 
observed. To determine whether there is a 
submucous fibroid, gentle exploration of the 
uterine cavity can be done using a mastoid 
curet on a long handle as devised by 
Dickinson. It is not necessary to curet the 
endometrium, it is merely a means of 
palpating the contour of the cavity, and if 
indicated, should be done just prior to 
taking an endometrial biopsy. Congenital 
anomalies of formation and development 
should be sought, as well as evidence of 
hypoplasia. Uterosacral ligaments, if thick- 
ened or tender, usually indicate an infected 
cervix. 

Adnexa. Their location, size, mobility, 
tenderness, evidence of inflammation, pro- 
lapse, cystic condition of the ovaries 
or tumor formation are all carefully 
determined. 

With chronic pelvic congestion, the 
uterus and adnexa, although freely mov- 
able, are tender to palpation and the 
cervical secretion is characteristically and 
greatly increased iti amount and viscosity. 
Because this condition is the result of fre- 
quent sexual excitation without normal re- 
lief, F. C. Holden has named this clinical 
picture “engagement pelvis.” Due to lack of 
sex education, this is found just as often in 
the married as in the engaged-to-be- 
married. 

Parametrium. This can best be palpated 
by a rectovaginoabdominal examination. 
Endometriosis or residual parametritis 
should be borne in mind. 
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4. Basal Metabolism Test. At the end of 
this first visit, the couple are then referred 
for basal metabolism tests, and the husband 
for general physical examination including 
blood count and urine examination, the 
reports of which we receive before the 
couple return. 

5. Examinatioyi of the Semen. The fol- 
lowing instructions are given: abstinence 
for one week before the test; coitus to be 
performed one to two hours before the 
appointed time, the husband wearing a 
condom which has been washed free of all 
powder and dried. Immediately after 
ejaculation, the condom contents are 
emptied into a clean wide mouthed one 
ounce bottle which is brought to the office. 
In transit the patient is told to carry it in 
an outside pocket or in her purse, no 
attempt being made to keep it warm. The 
examination consists in estimating the 
volume, turbidity, viscosity pH, motility, 
vitality, number of sperm per c.c. and a 
morphological study of a smear stained 
and studied according to Moench’s tech- 
nique.- The vitality is studied by examining 
a fresh drop every hour for at least five 
hours, keeping the specimen at room tem- 
perature, and noting the duration and t^'pe 
of motility. 

A most important contribution to the 
study of sterility has been Moench’s ap- 
plication to the human of the work done by 
Williams and Savage on the bull prov- 
ing the relationship of the sperm mor- 
phology to the degree of fertility. Following 
Moench’s technique of studying sperm 
morphology, our experience fully corrobor- 
ates the conclusions he drew that the sperm 
morphology is a most important index of 
a man’s fertility (Fig. i). We have repeat- 
edly had the experience where, with our 
previous mode of examination, we con- 
sidered the sperm specimen “perfectly all 
right,” but with this additional study of 
the sperm morphology, we recognized the 
sperm as infertile. A normal specimen will 
average between 3 to 4.5 c.c. and be 
turbid, while 60 per cent of the sperm will 
be of good motility; and motility will be 


maintained for more than five hours; the 
number of sperm per c.c. will be 100 million 
or more, and a sperm morphology count 
will show less than 20 per cent abnormal 
sperm heads. If the sperm number is less 
than 60 million per c.c. despite a period of 
sexual rest, that is considered infertile. 
We did a sperm morpholog}'^ stud}'^ on 
20 husbands of our pregnant patients, 
where conception took place at will. In this 
series, most of the counts showed abnormal 
forms of 18 per cent or less, several of 
them had abnormal heads between 18 and 
22 per cent, and only one had an abnormal 
count as high as 25 per cent. All of these 
delivered normal full term babies. In 3 
cases among our sterile couples where 
pregnancy did take place despite abnormal 
sperm heads of between 30-36 per cent, one 
miscarried at six months, and the other 
2 went to term, but in each instance 
delivered a monstrosity. We also agree 
with Moench that the morphology does not 
change from week to week. The volume 
of semen, number of sperm per c.c. or the 
vitality may vary in different samples 
depending upon the recent living and sex 
habits of the man, but it takes several 
months of constitutional building up or 
breaking down before it will be reflected 
in an appreciable change of the sperm 
morphology. 

It is a great advantage for the gynecolo- 
gist to learn this more accurate and more 
complete appraisal of the semen, for it 
thereby coordinates the management of 
the sterile couple under the direction of one 
doctor. Knowledge of sperm morphology 
cannot be acquired in one session by seeing 
a few pietures or slides but requires con- 
siderable time and patience. It is preferable 
to start by first studjdng a number of 
known fertile sperm specimens, using 
Moench’s writings as a guide to such 
study, thereby learning first what the 
average normal is, before undertaking to 
assay the value of an unknown specimen. 
The author was fortunate in being taught 
sperm morphology by Moench and his 
assistant. Miss Helen Holt, and it neces- 
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sitated studying 40 to 50 specimens, spend- 
ing an average of two hours per specimen 
before any adequate kno\Yledge of sperm 
moi'phology was obtained. Within the 
past few years several instances were seen 
where the sperm morphology was errone- 
ously reported as within normal limits, the 
error being due to the inadequate training 
of the examiner. Most urologists to date 
have no true conception of the additional 
value of this method of sperm examination, 
relying merely on a casual examination 
under a high power lens. 

6. Poslcoital Examination {Hiibner 
Test)J This is omitted if the previous 
test shows no sperm present. After another 
week's continence, the wife is instructed to 
come to the office having had intercourse 
one to two hours before her appointment. 
She is directed to remain quietly in bed for 
one-half hour after intercourse, then put a 
pad on and ride to the office, and is not to 
defecate or urinate after intercourse. 

Examination consists of inserting a dry 
non-lubricated fenestrated speculum, not- 
ing the amount of the seminal pool and the 
position of the cervix in its relationship to 
it; the reaction of the cervical secretion and 
the seminal pool are tested with litmus, 
and drops are taken, using gentle suction, 
and a separate pipette for each drop from 
these four levels, namely, the seminal pool, 
external os, midcanal and high canal 
(Fig. 2). Before the mid and high canal 
specimens are taken, the vagina and 
external os are wiped dry. These slides are 
examined for the number of sperms per 
field, percentage and degree of motility, 
eff ect of endocervical mucus on the freedom 
of ascent and motility of the sperm. The 
most important specimens are those from 
the mid and high canal levels. This test 
answers several important questions. Re- 
gardless of how fertile the sperm may be, 
they must reach the tube in order to meet 
the ovum. It tells us whether the proper 
deposition of the sperm has taken place. 
Deposition in the vagina is not enough as 
cervical insemination is necessary. Here we 
have microscopic proof as to whether or not 


the sperm reach the cervical canal in 
sufficient numbers, and whether the endo- 
cervical secretion allows them free motility 



Fig. 2. Hiihner Test. Specimens are sucked up from 
(1) seminal pool; (2) external os; (3) midcanal (4) 
internal os or beyond. A fresh pipette is used for each 
specimen. The vagina is wiped dry, and the cervical 
mucus completely removed from the external os 
before specimens (3) and (4) are obtained. 

and ascent. Regardless of where the posi- 
tion of the cervix may be, if we find that 
the sperm get well up into the canal in ade- 
quate numbers, that is sufficient proof that 
the position of the cervix does not prevent 
ascent of the sperm. The most normal 
looking and active sperm should be found 
in the highest levels of the canal, whereas 
if we find a few sperm struggling in pus or 
viscid mucus at the external os, and none 
in the higher levels, we know definitely 
that the endocervical secretion forms a 
mechanical barrier to the ascent of the 
sperm. 

7. Uterotubal Insuffation {Rubin Test). 
This is done three to five days after the 
cessation of the patient’s menstrual period. 
We give the patient codein gr. ss and 
atropin gr. oo one-half to three-fourths of 
an hour before the test is started. The 
technique has been too well and too often 
described by Rubin^ and others to go into 
the details of it here. We shall merely call 
attention to several frequently overlooked 
points which if borne in mind will prevent 
erroneous interpretations, (i) Testing the 
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machine first to make sure there is no 
leakage in the system, and secondly to 
see that the cannula is freely open. (2) 
Remembering that it is potential!}' an 
intraperitoneal procedure, and taking all 
precautions necessar}'. (3) Using a cannula 
long enough so that the tip will pass 
be5'ond the internal os, especial!}' where the 
fundus is acutely anteflexed, thereby avoid- 
ing false negative results. (4) Waiting two 
to three minutes after the insertion of the 
cannula, since in this way the initial 
uterine spasm will probably relax by the 
time the flow of CO2 gas is started. (5) 
Having the gas pass in under manometric 
and volumetric control, and at a very slow 
rate. (6) Continuous auscultation of the 
abdomen, using a Leff scope so that the 
operator can listen throughout the insuffla- 
tion. (7) Not allowing the intra-uterine 
pressure to exceed 200 mm. of Hg. (8) Not 
permitting more than 120 to 150 c.c. to 
enter the peritoneal cavity. 

This test will show whether the tubes are 
of normal patency, completely obstructed, 
partially occluded, or patent but bound 
down by adhesions. Rubin has shown that 
normal tubes, in addition to being patent, 
also undergo rh}'thmic contractions which 
can be seen on kyraographic tracings, these 
rhythmic contractions being necessary for 
the normal propulsion of the o^'um. As the 
gas passes through the tubes into the 
peritoneal cavity, the pressure will take a 
sudden drop of 20 to 40 mm. Hg., a charac- 
teristic gurgling noise can be heard over 
each lower quadrant of the abdomen, and 
after completion of the test, when the 
patient sits up, she e.xperiences shoulder 
pain. We have found these signs sufficiently 
reliable without resorting to fluroscopic or 
x-ray examination to prove the presence of 
subdiaphragmatic pneumoperitoneum. 

This test should never be done in the 
presence of any inflammation of the genera- 
tive tract. It is needless to do it when the 
semen contains no sperm. In the presence 
of moderately defective sperm, the wife’s 
study should be completed, as so often 
some defects may be found in her, too, and 


by improving every adverse factor in each 
mate, the best results will be obtained in 
the shortest possible time. 

Salpingohysterograpby. This test is done 
either when the Rubin test is unsatis- 
factory, which happens only occasionally, 
or to show the site of obstruction in cases 
of complete tubal occlusion where sal- 
pingoplasty is contemplated. 

Rubin states that when the gas cannot 
pass through the tubes, the localization of 
the pain corresponds to the site of obstruc- 
tion. If the tubes are obstructed at the 
uterine end, the pain will be in the midline 
or just lateral to the uterus; if the obstruc- 
tion is at the fimbriated end, the pain will 
be well out to the sides of the abdomen. If 
further experience should support this 
obser\'ation, our indications for lipiodal 
examination will be still fewer. When 
indicated this test is done by an expert 
roentgenologist specially trained in the 
technique, and in the interpretation of the 
films. 

8. Study of the Endometrium. In the 
past year, we have made a study of the 
endometrium, by taking a weekly biopsy 
throughout at least one complete cycle, 
using the instrument devised by Randall 
of the Mayo clinic. This is an office 
procedure, and in no case has the discom- 
fort been sufficient to discourage even the 
nerv'ous patient from finishing the study. 
Where the intermenstrual interval is much 
more than five weeks, we take about four 
biopsies, the first two approximately on 
the tenth and seventeenth days of the 
cycle, and the last two approximately on 
the tenth and third premenstrual days. 
We need a larger number of cases to draw 
more definite conclusions, but think this 
added study will give us valuable informa- 
tion as to the condition of the endometrium 
and the normal or abnormal functioning of 
the endocrine system. It will also show the 
ancxmlatory menstruation, and may give a 
more complete picture than the biological 
endocrine assays alone. 

9. Additional Endocrine Examination of 
the Wife. If this procedure has been 
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followed it is only the occasional case which 
will require further endocrine diagnostic 
study. 

Hypopituitary function is usuallj’’ the 
chief causative factor where sterility is due 
to endocrine dysfunction. Therefore, where 
the foregoing studj^ indicates an endocrine 
cause for the sterility, besides the basal 
metabolism determination ai\d endometrial 
studies, the woman should have a galactose 
tolerance test and the determination of the 
specific dynamic action of protein." These 
additional tests will dift'erentiate between 
failure of the pituitary, ovary or th^'roid. 

To complete the endocrine study, estro- 
genic and gonadotropic hormonal estima- 
tions may need to be done, but we shall 
again stress that with the foregoing 
diagnostic study, it is only the occasional 
case where this more elaborate endocrine 
study will be indicated. 

In the case of the husband, if the history 
indicates no sex faults, if the Hiihner test 
and semen arc normal and the sperm are 
well within fertile limits, he is subjected 
to no further examinations. If there is any 
disparity between the Hiihner and condom 
specimens indicating a faulty delivery, if 
pus or bacteria are found in the semen, if 
the prostatovesicular secretions interfere 
with sperm motility, or if the semen con- 
tains no sperm, the husband is referred to a 
urologist. 

Correlation of the data should be the 
next step before any therapy is undertaken. 
Starting with the history and going 
through every step of the diagnostic study, 
every factor, small or large, which con- 
tributes towards reducing the fertility of 
either mate should be listed and considered 
when the program of therapy is planned. 
In most sterile couples, one or more causa- 
tive factors will be found in each mate. 

Prognosis. Before treatment is started 
the couple will always ask, “What are our 
chances of having a baby?” Prognosis will 
depend upon the findings. We have nothing 
to offer with absence or atrophy of the 
gonads; if we cannot effect the union of 
sperm and ovum; or if nidation cannot be 


made possible. Fortunately, only a small 
percentage of cases falls in this group. When 
the prognosis is hopeless, it is part of the 
physician’s duty to advise and help the 
couple in the adoption of children. This 
procedure has been a life saving measure 
for the happiness of many homes. With the 
exception of this small group of irremedi- 
able sterility, our prognosis should never 
be absolutely" unfavorable. On the other 
hand, we cannot promise pregnancy if our 
advised treatment is carried out, nor should 
we ever tell a woman she cannot get 
pregnant unless some prescribed treatment 
or operation is done as they"’ 11 fool us time 
and again. Our prognosis is best where the 
wife is normal, and the husband presents 
an infertile sperm specimen which is not 
too greatly" deficient, or where the husband 
is normal and the wife has remediable 
obstruction to the ascent of the sperm in 
the cen."ix or tubes. 

Treatment. In the past, a sterility" study 
consisted of a gynecological examination, 
at which time, one factor was blamed for 
the sterility", and treatment, medical or 
surgical, immediately" undertaken, in many 
cases doing definite harm to the woman. 

Inherent fertility" is something we cannot 
definitely" estimate. Some couples can pro- 
create at will despite several factors 
present in each which are not conducive to 
fertility". In dealing with a sterile mating, 
however, we have a group whose inherent 
fertility" in most instances is definitely 
diminished, and it is only" by" improving the 
fertility" of each mate to that individual’s 
optimum that we can expect the greatest 
measure of success. The plan of therapy 
should be as complete and well organized 
as the diagnostic study has been. 

Treatmeyit of the Husband. Where the 
husband alone is responsible for the infertil- 
ity", which is in about one-third of our 
sterile couples, the most frequent cause is 
that ty"pe of abnormal spermatogenesis 
which is caused by" the man being “below 
par” or, as Meaker expresses it, in a state 
of constitutional depression. This is repre- 
sented by sperm which may or may" not be 
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reduced in number, which are usually of 
reduced vitalit}', and of an abnormal sperm 
morphology consisting of 20 per cent to 
25 per cent or more abnormal heads. Local 
genital factors in the male causing infertil- 
ity occur in only a small number of cases. 

For this reason, the most important part 
of therapy is raising the husband’s con- 
stitutional level. This consists in eradicat- 
ing all possible foci of infection, general 
hj-gienic measures and a program of health- 
ful diet and habits. The diet should be of 
high calcium, high vitamin, high protein 
and sufficient mineral salt content. Drugs, 
alcohol and e.vcessive smoking should be 
eliminated; hours of work should be re- 
duced, outdoor exercise increased and a 
period of sexual rest prescribed, followed 
b3' moderation. A most effective treatment 
is a two month’s vacation on a ranch where 
this program can be followed with com- 
plete release from mental strain. When this 
is feasible, there is usually a demonstrable 
improvement in the sperm morphologj' and 
a resultant impregnation. Manj^ of these 
men also have a low basal metabolic rate. 
Where this is present the administration of 
thyroid together with these hj’^gienic meas- 
ures will hasten the improvement. It is in 
this group of cases that we get our greatest 
number of successes, provided the wife does 
not have some irremediable cause for the 
sterility. 

When the husband is referred to a urolo- 
gist for the indications alreadj"^ stated, 
necessarj’' local treatment, depending upon 
the causative factors is done b}^ him. Vari- 
ous degrees of impotence often require 
psj’^chotherapj’' as well as local treatment. 
Chronic pelvic congestion evidenced bj' 
prostatovesicular secretions which inter- 
fere with sperm motility are helped b^"^ 
prostatic massage, local heat (diathermj^ 
Elliott treatment), sexual rest and sex 
education. 

With azospermia, aspiration of the 
testicles will show whether no sperm are 
produced or whether the sperm are pro- 
vduced but are blocked bj'^ obstruction of the 
epididjTOis. In the latter case, epididj^mo- 


vasostomy is worth trying as the only 
possibility’ of success, and no harm has been 
done should this operation fail. 

Local factors in the husband form the 
smallest group causing sterility^ and even if 
local treatment is needed, general constitu- 
tional measures are of equal importance. 

Treatment 0/ the Wije. Here again there 
should be a proved indication for everj’^ 
step of the therapj'. Raising the constitu- 
tional level bj' the measures outlined is of 
basic importance, although in the female, 
local causes of infertility'^ are far more 
common than in the male, and therefore 
local measures are indicated in most of the 
cases. If chronic pelvic congestion is pres- 
ent, instruction in sex hj'giene is needed, 
and loeal heat to the pelvic organs, by 
prolonged hot douches, diathermj' or 
Elliot treatments, will restore normalc}' 
more quicklj^ 

There is a woeful ignorance even among 
educated couples as to the phj'siolog}' and 
technique of normal sex life. The wife’s 
failure to reach orgasm is due more often 
to this lack of knowledge than to any other 
cause. If dj'spareunia is present, anatomic 
causes should be treated or removed, 
whereas phj'siological and psj'chological 
causes can usuallj' be overcome by sex edu- 
cation of husband and wife. We have found 
Dickinson’s “Atlas of Sex Anatom}'”*^ ver^' 
helpful in giving sex education. 

We have had a small group who came 
onlj' because of sterility'', the duration varj'- 
ing from three to twelve j'ears, where 
gjmecological e.xamination showed an in- 
tact hj'men. In each instance, the studj" 
was stopped, the hymen dilated, instruc- 
tion in sex life given and nothing further 
done for at least three months. In 70 per 
cent of this group, the wife returned within 
three months and was found to be 
pregnant. 

We pa}'^ no attention to \'aginal h3'per- 
acidity, for with normal conditions, the 
sperm have immediate access to the cervi- 
cal canal, and free ascent therein, avoiding 
the damage done b3' the vaginal secretions. 
The Hiihner test will show whether the 
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cervical secretions are favorable or hostile 
to the free ascent of the sperm. 

Chronic pelvic congestion, cervical ero- 
sions and endocervicitis cause that type of 
mucus that often constitutes a mechanical 
barrier which blocks the ascent of the 
sperm. Most cases of cervicitis can be 
successfully treated with the ■ nasal tip 
thermocautery.' A smaller group respond 
better to conization of the cervical mucosa 
according to Hyams’ technique.® In only an 
occasional case must we resort to more 
extensive surgery for the relief of this 
condition. 

If in the course of our gynecological 
examination, we find a diseased cervix as 
the only abnormal finding, we often cauter- 
ize the cervix at the same sitting and post- 
pone the rest of the study until we see what 
the efl'ect of a healed cervix will be. This is 
a matter of only two to four months 
and often pregnancy will take place by 
that time, saving the couple considerable 
trouble and expense. 

Retroversion of the uterus is too often 
erroneously blamed for sterility. The 
Hiihner test shows that malpositions of 
the uterus seldom interfere with free ascent 
of the sperm. Where the uterus is fixed in 
retroversion by adhesions, which usually 
involve the tubes and ovaries as well, then 
only is there an indication for operative 
replacement of not only the uterus but also 
of the tubes and ovaries. With a movable 
retroversion, which we may think to be a 
possible factor, replacement and insertion 
of a pessary should be done rather than to 
subject the patient to a laparotomy. Those 
of us who combine obstetrics with g^me- 
cology have seen how often women with 
retroverted, retroflexed and acutely ante- 
flexed uteri become pregnant at will, or 
even against their will. 

Uterine fibroids are often blamed for 
sterility. The present concept is that both 
fibroids and sterility are the efl'ect of the 
same cause. However we all know that 
women with fibroids previously sterile, 
have conceived following myomectomy. 
Where the fibroids are submucous, often 


there is interference with nidation. Cornual 
fibroids may obstruct the entrance to the 
tubes and this will be shown by the Rubin 
test. In these two types, myomectomy is 
justified. Small subserous fibroids cannot 
be blamed for sterility and one is not 
justified to subject the woman to a lapa- 
rotomy for small symptomless fibroids. 

Tubal Causes and Treatment. Results of 
the Rubin test should lead us to the treat- 
ment indicated. Where there is sufficient 
tubal pathology to contraindicate tubal 
insufflation, sex rest and local hyperemia 
in the form of prolonged hot douches, 
diathermy or Elliott treatments are indi- 
cated. We have all seen cases of tubal 
pathology so extensive as to form large 
adnexal masses, or even a “frozen pelvis” 
which if given proper palliative treatment 
and sufficient time, will resolve completely 
with subsequent normal pregnancies. If the 
tubes are stenosed, repeated tubal insuffla- 
tion for two to three months plus local 
hyperemia are indicated. The kymographic 
tracings will help in gauging improvement. 

With complete tubal obstruction, tubal 
insufflation should likewise be repeated two 
to three times a month for the possible 
therapeutic effect. If obstruction persists 
after two or three months, and if the 
husband’s sperms are apparently fertile, 
salpingoplasty is indicated. Where the 
obstruction is at the fimbriated end, the 
results with the Holden-Sovak® technique 
are sufficiently good to justify the attempt. 
Where the obstruction is at the cornual 
end, the chances of suecess are much less, 
and the couple should be so advised. 

Eixdocrine Therapy. Unquestionably 
this form of therapy will assume increasing 
importance as we learn more about it. It is 
indicated in the small group of functional 
sterility and the therapy should be directed 
to suppl}^ the deficiency found; a good goal 
towards which to work is to regulate the 
menstrual periods. Hypothj'^roidism is the 
easiest deficiency to remedy by giving 
thyroid by mouth and the progress should 
be followed by repeated basal metabolism 
determinations, trjung to keep the level 



402 


American Journal of Surgery 


Kieegman — Sterility 


September, 1936 


around plus 5 per cent. Pituitary and 
ovarian deficiencies are best supplemented 
by giving these hormonal extracts hj'po- 
dermically. Where this is necessar}^ many 
patients were trained to give the injections 
to themselves, under continuous supervi- 
sion and direction. The dosage used and 
period of time given will depend upon 
the diagnostic findings and response to 
treatment. 

Where female sex hormone therapj-^ is 
indicated, as in amennorheas, the average 
dosage is 300 rat units every day or two. If 
there is pituitary failure, the combination 
of extracts of the anterior pituitary lobe 
plus anterior pituitary-like hormone as 
extracted from the placenta or urine of 
pregnant women are more effective than 
either one alone. One c.c. of each such 
products given alternate days is an average 
dose. We have also used this therapy where 
the endometrial studies show an endo- 
metrium deficient or lacking in progesta- 
tional stimulation. To use potent ovarian 
and pituitary hormones over a long period 
of time, if not properly indicated, is not 
only expensive but may be harmful. 

Stimulating Doses of X-rays. In a small 
group of cases of hypoplasia and hypo- 
function of the ovaries with resultant 
sterilitj’-, stimulating doses of x-rays to the 
ovaries and pituitary have resulted in 
pregnancies in a sufficient number of cases 
to justif)" its trial, when indicated. This 
should be done only by an expert x-ray 
therapist. 

Kaplan^® has followed 89 amenorrheic 
sterile women whom he treated with 
stimulating doses of x-rays to the pituitary 
and ovaries. Of these 54 did not conceive 
subsequently, although 31 of these had 
menstrual regularity established; 35 did 
conceive; of these, 3 conceived once but 
aborted, 2 conceived twice, but aborted 
each time; and 30 conceived and went to 
full term, 9 of them more than once, 
resulting in 41 living children. 

Artificial insemination has a limited 
field of usefulness in the following 
groups. 


1. When mechanical conditions or de- 
formities of either mate prevent complete 
penetration of the penis. 

2. In the rare case when we cannot cor- 
rect an abnormal cervical secretion which 
blocks the ascent of the sperm; the genera- 
tive tract must be normal beyond the 
internal os before artificial insemination 
is attempted. 

3. When the husband’s sperms are 
absent or definitelj' infertile and a donor’s 
sperms are to be used. 

The technique is simple, and we have 
found a syringe attached to a Rubin 
cannula an excellent means of injecting 
the semen directly into the uterine cavity. 
The time chosen should be approximately 
twelve to si.xteen daj's before the next 
period, the injection made verj'^ slowl}^ 
and only one c.c. injected. We keep the 
cannula in place for ten minutes after the 
injection, and pour the rest of the semen 
specimen into the vault of the vagina, 
keeping the head of the table lowered, the 
woman lying quietly for half an hour. We 
believe it useless to inseminate artificially 
a sperm specimen which by our present 
standards is considered infertile. 

Prophylactic Treatment. In these days 
of preventive medicine, we must stress the 
prophylactic treatment of sterility. 

In this field, our present knowledge of 
endocrine physiolog)"^ could do much to 
help. Healthful hygienic mode of life, 
especially for the adolescent boy and girl, 
proper diet and maintaining weight, blood 
and general condition up to normal limits 
are most important. Careful earl}’^ attention 
to symptoms of endocrine dysfunction, 
both by constitutional and endocrine 
therapy when indicated vdll do much to 
prevent a permanent h3^popIasia. It is not 
vase to wait for the adolescent girl to 
outgrow abnormal menstrual trends which 
indicate endocrine dj^sfunction. All in- 
stances of pubertjf delaj’-ed bejmnd the 
fifteenth j-^ear call for studj'^ to determine 
genital infantilism or juvenilism. 

Prevention of the spread of venereal 
disease will prevent a considerable degree 
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of sterility. This requires a widespread 
program of social and health education 
and a citizenry determined to keep vice 
divorced from politics. 

Premarital examination and advice is of 
service in several ways, (i) It aids in 
preventing the spread of venereal disease 
to the healthy partner. (2) The couple can 
be given much needed knowledge of sex life 
and marital hygiene which will tend to 
prevent pelvic congestion with all its 
attendant ills, psychological as well as 
physiological. If there should be marital 
maladjustment despite premarital advice, 
it would bring the pair back to the physi- 
cian at an early stage, before much damage 
has been done. (3) Birth control education 
by the medical profession either in the 
premarital interview, or as a routine part 
of the postnatal care, will provide a safe 
and healthful method of contraception 
instead of the unreliable and harmful 
methods to which many people resort. 
These unsafe methods often interfere with 
subsequent fertility either directly by the 
irritation and infection which thej’- cause, 
or indirectly make the woman sterile as a 
result of a criminal abortion with its sub- 
sequent possible damage to her generative 
system. The most pathetic group of sterile 
couples are those who started an unlooked 
for pregnancy in the first few months of 
marriage, for economic reasons felt ab- 
solutely unable to go on with it, had an 
unskillful or unclean abortion, and found 
one or more years later when they were 
ready and anxious to have a baby that 
conception could not take place. This 
entire group of sterile couples could be 
eliminated by proper contraceptive advice. 

What Not to Do. In no field of therapy 
has the human body been so frequently 
assaulted as has that of the barren woman. 
These errors in treatment are so general 
and so oft repeated that a few “don'ts” 
may be helpful. 

I. No treatment should be undertaken 
for the relief of sterility, other than dilation 
of an intact hymen or cauterization of an 
eroded cervix, unless both husband and 


wife have gone through this minimal 
diagnostic study. 

2. Dilation and curettage is one of the 
most common procedures done, and the 
one least indicated. An internal os which 
will allow the passage of a uterine insuffla- 
tion cannula and an endometrial biopsy 
instrument requires no further dilatation 
to facilitate the ascent of the sperm. Curet- 
ting a normal or hypoplastic endometrium 
is a harmful procedure, and may result in 
permanent sterility by the damage done. 

3. Operations on the cervix are not 
indicated if the Hiihner test shows motile 
sperms at all levels. Plastic cervical opera- 
tions and amputations when done poorly 
or without indication will often leave a 
scarred and crippled cervix. Endocervicitis, 
if present, can usually be cured by cauter- 
ization with the nasal tip thermocautery. 

4. Suspension of a freely movable retro- 
verted uterus is done needlessly all too 
often. A freely movable congenital retro- 
version is not a cause of sterilit}^ per se. 
Where there is occasional interference with 
cervical insemination by the anterior posi- 
tion of the cervix, instruction in the posture 
to be assumed during coitus will accom- 
plish as much or more than surger3\ The 
Hiihner test will alwa^^s give visual proof 
of the success of non-surgical measures. 

5. Suturing a stem into a hj'-poplastic 
uterus in order to develop it is a useless 
procedure, because it has no effect on the 
associated h^'^poplastic ovaries which are 
the more important obstacle to fertilit3^ 

6. No surgery on the woman should be 
done for the relief of sterility'-, unless the 
husband’s sperms, when examined accord- 
ing to the new technique outlined, are 
within fertile limits. 

A brief summary of some illustrative 
case histories ma}’^ be of interest. Only the 
abnormal findings will be given. 

Mr. and Mrs. M., primary sterility two 
3'^ears. Husband aged thirty-four ^’’ears, normal; 
wife, aged thirtj'^ years, anemic, underweight; 
cervix under sj’^mph3'’sis with extensive erosion 
and profuse mucopurulent discharge. Uterus 
acutelj’- retroflexed and retroverted, freely 
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movable. Miihncr test shows ascent of sperms 
blocked by cervical secretion. 'I'lierapy: Wife 
pul on diet to increase weight and to iinjirove 
anemia; erosion and cervical can;d c.'iuterim! 
with nasal tip thermocautery on October 26, 
1934 and again on Decemi)er 7, 1934. Exami- 
nation .lanuary 26, 1935 showed cervix licaled. 
The patient conceived a few weeks later with 
subsequent delivery of a full term child. Note 
that nothing was done for the acute retroflexion 
and retroversion of the uterus. 

Mr. and Mrs. S., secondary sterility. Three 
prex’ious pregnancies, last one four ye.ars ago. 
First two pregnancies aborted spontaneously 
at two and a half months, third pregnancy was 
a right ectopic for which a right salpingectomy 
was done. Patient sterile since. Tubal insuf- 
fl.ation March 5, 1934 .showed marked stenosis 
of the remaining tube, pressure up to 200 mm. 
Hg. before a very small amount of air escaped, 
with no appreciable drop in pressure. Insuflla- 
tions were repeated once a month, showing im- 
provement each time. Pelvic heat was given 
by prolonged hot douches nightly. Insufllation 
September i“, 1934 showed the left tube to be 
of normal patency, air passing through be- 
tween 80-60 mm. Hg. The p.aticnt conceived 
three months later, delivering a normal baby 
.at full term. 

.Mr. and Mrs. L., primary sterility four years. 
Three years ago the wife had a uterine suspen- 
sion done for sterility, no examination having 
been made of the husband. Our first test was 
examination of the semen, no sperm found. No 
further study made of the wife; husband 
referred to a urologist. Epidimovasostomy was 
performed and the wife conceived six weeks 
after sex rekations were reestablished, delivering 
a full term normal child. 

Mr. and Mrs. F., sterile nine and one-half 
years. She was treated for this for the past eight 
years, the last four under the care of an out- 
standing gynecologist, who in 1932 operated on 
her; multiple mj'omectomies done (location, 
number and size of fibroids not st<atcd), and 
resection of a lemon sized simple right ovarian 
cyst leaving one-third of the right ovary; 
left ovary not touched, both tubes normal. The 
husband was declared to be fertile by a urolo- 
gist seven years ago, and not reexamined by 
any one else since. The wife was first seen 
October 30, 1935, at which time uterus was 
anterior, slightly enlarged due to three small 
subserous fibroid nodules, the largest being 
2 cm. Series of endometrial biopsies showed a 


.secretory response of endometrium, but dimin- 
ished in degree. Semen examination October 
31. 1935, showed normal volume and number of 
.sperm per c. c., extremely poor vit.'ility, onh- 
10 per cent being of [joor motility and all the 
rest non-motile, and no motility three hours 
after ejaculation; morphological count showed 
21 per cent abnormal heads. Huhner test done 
after three weeks’ abstinence showed no motile 
.sperm in the seminal ixiol, external os or mid- 
canal specimens, and no sperms pre.senl at all 
in the high canal. This was attributed to the 
poor vitality of the sperm rather than to 
abnormal cervical secretion. The husband was 
a hard working lawyer, taking relatively few 
holidays, but felt well and seemed to be in 
e.xcellent health. Basal metabolism tests on him 
were — 19 per cent and —22 per cent. 

Therapy. The husband was put on a diet 
rieh in calcium and vitamins and he w.as given 
thyroid gr. ii to iii o.i>. The wife was given 
I e.c. anterior pituitary-like hormone and i e.c. 
extract of anterior lobe of pituitary on alternate 
days, intramuscularly. Semen examination two 
months later showed remarkable improvement 
in sperm, the vitality being normal at this time, 
and sperm morphology showed abnormal heads 
reduced to 17 per cent. His basal metabolism 
at this lime was — , per cent. The wife con- 
ceived about two weeks later, and .at present 
has an apparently normal five months’ intrau- 
terine gestation. 

Mr. and Mrs. K., sterile three and one-half 
yrs. In 1930 a laparotomy was done for erro- 
neous diagnosis of ectopic, at which time resec- 
tion of the left ovary was done. Repeated tubal 
insufilations were normal. She was first seen 
July 24, 1934; cxaminjition of the wife was 
negative. Semen examination a week later 
showed a normal volume; 80 million sperm per 
c.c., sperm morphologx' shows 30 per cent 
abnormal heads. b..\i.r. of the wife was —28 
per cent; of husband —22 per cent. The 
couple were advised to use contraceptive 
measures for the ne.vt three months until both 
could be put in better condition, and told that 
should pregnancy be started sooner, the result 
might be either a spontaneous abortion or a 
monstrosity. The patient apparently con- 
ceived at this time, as her next period, which 
was due two days after the advice was gix'cn, 
was missed. The patient was put on thjToid 
therapy, pregnancy progressed normally till 
three months, then she was confined to bed for 
five weeks due to continuous moderate to slight 
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Uterine bleeding. Appropriate treatment was 
given for the threatened abortion; the preg- 
nancy then progressed normally to term, with 
easy delivery of a female child, weight 7 pounds 
7 ounces, but child was a Mongolian idiot. 

Mr. and Mrs. B., voluntarily sterile for three 
years, Involuntary sterility past two years and 
increasing menorrhagia past year. The patient’s 
uterus was the size of a four months gestation, 
hard, fairly regular contour. Laparotomy was 
done, a myomectomy being performed with 
removal of one large fibroid occupying most of 
anterior wall of uterus, encroaching on the 
endometrial cavity, 10 cm. in diameter; the 
anterior uterine wall was reconstructed fol- 
lowing myomectomy; the adnexa were normal. 
Contraception was advised for one year post- 
operatively; patient conceived three months 
after contraception was discontinued, delivered 
a viable child four to five weeks premature, 
which survived. 

SUMMARY 

Sterility is the inability to initiate the 
reproductive process on the part of a 
couple who have attempted to do so for at 
least one year. The first and most impor- 
tant step is an organized plan of stud}^ of 
both husband and wife. The minimal 
diagnostic study consists of complete 
history, physical examination, urine ex- 
amination, blood count and basal metab- 
olism determination of both, examination 
of the semen which includes motility, 
vitality, number of sperm per c.c. and 
sperm morphology according to the work 
done by Moench; postcoital examination, 
(Hiihner test), uterotubal insufflation 
(Rubin test), and endometrial studies. 
Further endocrine and other studies of 
both, and urological examination of the 
husband, if indicated, are done. Treatment 
should not be undertaken before the study 
is completed and should be based upon the 
findings. Attempts should be made to 
correct every fault found in each mate, as 
in that way the best results will be obtained 
in the shortest possible time. Male sources 
are usually due to general constitution 
depression reflected by the infertile sperm 
specimen, and in only a small percentage 
of the cases are local factors responsible. 


The female sources are usually local factors 
such as mechanical obstruction by cervical 
and/or tubal pathology. In one-third of 
our cases, the infertility was due to the 
husband. Indicated surgical procedures are 
discussed; needless surgical measures are 
condemned. Prophylactic measures are 
listed and some illustrative cases briefly 
presented. 

With our present knowledge, we can 
accomplish more to relieve sterility than 
ever before. A large measure of the success 
is due to this more complete study. 

The method of study outlined can be 
accomplished b}' gynecologists in any 
location, whether it is a large medical 
center or a small town. The acquired 
experience in the various tests must be 
obtained before any treatment is under- 
taken. The chief purpose of this paper is 
to prevent unnecessary, useless, and harm- 
ful surgery, and to urge every physician 
who deals with a sterile couple, to make 
use of the additional knowledge and experi- 
ence which we now have. 
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OPERATIVE TREATMENT OF STERILITY* 

Francis W. Sovak, m.d., f.a.c.s. 

Clinicn! F^roRssor of Obstetrics nnd Gynecology, New York University College of Medicine 


NEW 

F requent reports of new and im- 
proved procedures, and a rapid ad- 
vance in the operative technique of 
plastic surgery on the adnexa for the treat- 
ment of absolute female sterility have 
produced an increased interest in its 
application and treatment. The end results 
are becoming increasingly more satis- 
factory. The transutcrinc insufllation as 
developed by Rubin and hysterosalpingo- 
graphy have definitely contributed to 
the essentials of the successful plastic 
operation. 

Tbe Patient. It is necessary of course, 
that the patient be within the childbearing 
age and have no developmental anomalies. 
The husband must be known to have 
normal spermatozoa. The operations here- 
inafter described would be contraindicated 
by the presence of acute or subacute 
pathology or tuberculous salpingitis. 

Sterility is classified as absolute when it 
is caused by the patient having bilateral 
occluded oviducts. Relative sterility or the 
occlusion of a fallopian tube on one side 
and a patent one on the opposite side 
would not justify operative procedure 
since the initiation of the reproductive 
process is still possible. 

The patient with chronic adnexal disease 
should have no operative intervention 
until at least three menstrual periods have 
been obsen.'^ed, and that after bimanual 
examination there is no variation in the 
sedimentation rate, temperature and leuco- 
cjn:e count. 

These procedures should be considered 
of value in such cases where castration 
ordinarilj'^ might be performed in connec- 
tion with operations for marked pathologic 
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conditions of the adne.xa not associated 
with the sterility. 

Where other factors, such as kinks, 
adhesions or pressure by tumors are obvi- 
ously the cause of the occlusion, these 
conditions can be rectified by the correction 
of the cxtratubal pathology and the opera- 
tive procedures herein would not be 
applicable. 

Preoperative Preparation. In operations 
of this character all local foci of infection in 
the cervix, Bartholin glands and Skene’s 
ducts must be eliminated. Where the 
history of the patient discloses a pelvic 
infection a course of heat treatments such 
as the Elliott method per vaginum as 
developed at Bellevue Hospital, or dia- 
thermy or heat developed with short-wave 
radio apparatus is given the patient in 
order to assist the diseased pelvic tissues to 
recover by a process of resolution and 
regeneration. 

At Bellevue Hospital the number of 
Elliott treatments in a series of cases 
ranged from tweh'e to twenty-eight, fort}- 
five minute treatment at i28°f. being given 
daily for a period of at least three or four 
weeks before operation. Decrease in the 
size of the adne.xal masses or no palpable 
adnexal pathology which had previously 
been manifest, provide the criteria in the 
determination of the number of treatments 
to be given. 

A Rubin insufllation test to determine 
the patenej’ of the tubes which may have 
been opened as a result of the medical 
treatment, should be performed before 
undertaking operation. The most suitable 
time for operation is during the intermen- 
strual period. 


From the Department of Obstetrics and Gynecologj- of the Third Surgical Division, Bellevue Hospital and the 
Department of Obstetrics and Gynecology of New York University College of Medicine. 
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Fig. IB. 

Fig. I a. Salpingitis isthmica nodosa; inner two-thirds occlusion, b. Occlusions due to kinks caused 
by adliesions. (Doris’, G\,mecology and Obstetrics. Vol. Ill, VF. F. Prior.) 
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ClassiJicatio7i oj Adnexal Pathology to able depending on the site of the occlusion 
Determine Operative Procedure: Due to the of the oviducts, and the existing tubal and 
variance in the diameter of the tubal lumen ovarian disease. Such methods ma}' be 



Fig. 2 . Intr.ipelvic tubal insufllation syringe for testing tubal patency at time of operation following 
original suggestion of Arthur Curtis. {Davis’, Gynecology and Obstetrics. VoL 111, U'. F. Prior.) 


from 4 mm. to 6 mm. in the outer third to classified as follows: — 

about 2 mm. in the inner two-thirds, i. Where the occlusion occurs in the 

different methods of procedure are advis- outer third of the oviduct; 
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W'horo the (H'clusion (hh uis wiihin the 
iiuuM t\V( '-thirds; t>r tlie ovichtet incliiciinfi 
tile inter.stitin! jxnttcin; and 


I'ypcs of ()})cr(il{ons. 

I. Ovidiiels whieh arc occluded in the 
outer third arc reconstructed bv the 



3f-. hi'f rtiti!) uf jilk btnu*.ic‘ nnti nppUc.ition of Uoi\nt*y clantp 1,5 to 2,> cm* from mnp\itatc<l ciul. Circular 
inci'iiiti (ImMi t!it<niKli iiiu-vtiliiii-:. ii. (!uir nnclii'ml to Uwtnsj ruction complete, i:. Turnin(t lutek cufT 

over cl.'unp, cveriinp tiil>e, imicoeni ciiH iu-iiip brtmjtlit b.ick to m-io>;;i. (Ihiiis\ Gynrn>l('i:y und Ohslcricx. Vol. 


in. tf. I-. Prim.) 

3. Where there is a tol.al occlusion of the 
ovidiuits, or where the oviducts present 
e.vtensive patholoj'y, aithouph din'erent 
portions may be patent, reconstruction is 
impossible. 


‘‘circumcision” operation l)y everting 
the nuicosa of the tube for 1.5 to 2.5cm. and 
retracting it to the seros.a, thus raw surfaces 
at the newly constructed ostium arc 
elimin.'ited and adhesions and occlusions 
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which generall}^ follow operations of this their entirety or where the extensive 
character are avoided. diseased conditions show that plastic 

2. Where there is occlusion anjnA'here in operations are inadvisable. The procedure 



Fig. 4a. 

Fig. 4a. Suspending tube and ovary from side wall of pelvis. Small bite of peritoneum being taken 
from side wall of pelvis with linen suture. (Davis', Gynecology and Obstetrics. Vol. Ill, IF. F. Prior.) 


the inner two-thirds of the oviducts treat- 
ment the “circumcision” procedure is 
not feasible because the lumen of the tube 
is too narrow. These cases are suitable for 
the implantation operation which tries to 
preserve the normal anatomic and physio- 
logic relationship of the tubes to the 
uterus. (Figs, ia to d.) 

3. Neither the circumcision nor the 
implantation procedures are suitable in 
cases where the oviducts are occluded in 


as described bj’^ Estes which calls for 
removal of the markedl}'^ diseased tube or 
tubes and the transposition of the ovary 
Avould appl3" in cases coming under this 
section. Depending upon their pathologic 
condition, one or both, or portions of the 
ovaries with their intact ovarian ligament 
maj*^ be transposed and the normal nerve 
and blood supplj"^ maintained. 

A combination of these methods of 
procedure mat' be adapted in cases where 
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the pathology found at the time of the suitable by the operating surgeon, 
celiotomy shows it to be advisable. In other Delennining the Site of Occlusion. The 
words a “circumcision” operation may be Rubin insufflation test will determine the 



Fig. 4b. 

Fig. 4 b. Small bite taken through hitum of ovarj' in order to suspend tube and ovary. This suspension 
prevents tube and ovarv from prolapsing into culdesac. (Davis', G\'~necologv and Obstetrics. Vol. Ill, 
IF. F. Prior.) 


done on one side and a transposition of the 
ovary on the other, or implantation of the 
inner two-thirds of the oviduct on one side 
and the “circumcision” operation of the 
outer third of the other tube, or an}' such 
combination as might be deemed most 


patency or occlusion of the oviducts but 
it is not possible thereby in the event of a 
negative result to estimate the site of the 
occlusion. This may be revealed b}' a 
hysterosalpingogram. However, this proce- 
dure may cause an exacerbation of the 
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even attempted eversion of the fimbria or introduced into the lumen of the outer 
passage of foreign bodies such as catgut third of the tube. A Bonney clamp is then 
into the tubal lumen, were unsatisfactory, placed over them about 1.5 to 2.5 cm. from 



Fig. 5c. 

Fig. 5c. Reaming instrument applied over occluded stump of tube. With a circular movement of 
the instrument, stump of the tube and its intramural portion is reamed out. (Davis’, Gynecology 
and Obstetrics. Vol. Ill, IF. F. Prior.) 

The modified procedures are described in the amputated end. At the distal end of the 
detail. clamp a circular incision is made down 

I. “Circumcision” Techriique (Author's through the muscularis, (Fig. 3c) applying 
Method). No instruments are used on the two fine Allis clamps to the amputated end 
oviduct so as to avoid any injury to the of the tube. The tube is pulled gently 
delicate tissue. If the fimbria are occluded backward at the same time pushing forward 
the}^ are freed b}" blunt dissection; if the the Bonney clamp, thus everting the tubal 
oviduct is non-patent an amputation is mucosa to the serosa forming a tubal cuff 
done proximally to the site of the occlusion, (Fig. 3E) which is held in place by three 
using mosquito clamps and No. 00 plain interrupted sutures of No. 00 plain catgut, 
catgut ligatures to control the bleeding concealed underneath the cuff. The Bonney 
points. By the use of the specially devised clamp is then gently released, the catheter 
intrapelvic glass insufflation s^Tinge the removed with it (Fig. 30) and the recon- 
patency of the remaining portion of the structed tube is tested for patency by 
tube is tested. If it is opened a gurgling insufflation of air with the glass sj^inge 
sound is produced as the air enters the (Fig. 3B). The tube and ovary are then 
uterine cavity and a vibration is felt if the suspended following Poole’s technique, to 
fundus is held. If there is occlusion at an^^ the side wall of the pelvis almost level with 
other site the air is not transmitted into the the round ligament, by a linen suture taken 
fundus but the tube becomes dilated through a bite in the pelvic peritoneum 
proximal to the occlusion. If it is found and hilum of the ovary (Fig. 4A and b). 
that the remaining portion is patent, a This high suspension of the adnexa pre- 
No. 9 to 12 French straight silk catheter is eludes the possibility of their prolapse and 
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Figs. 6a and 6ii. 



Fig. 6 c. 

Fig. 6a, b. New opening into uterus following removal of occluded tube and its intramural 
portion. Patent portion of tube dissected longitudinally by cuticle scissors. Long No. 00 
chromic sutures applied to superior and inferior ends of bisected tube. c. Insertion of 
Reverdin needle i cm. beyond center of fundus, posteriorly, passing out through the newly 
created uterine opening in order to bring out the suture previously applied to the end of 
the superior portion of the bisected tube. The same procedure followed by insertion of 
the Reverdin needle through anterior surface of the fundus. {Davis', Cjmeco/ogy and 
Obsielrics. VoL III, W. F. Prior.) 
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adherence in the culdesac and maintain- circular motion reaming out the tube and 
ing a more normal circulation relieves the its intramural portion as the instrument 
congestion resulting from the stasis for- enters the uterine cavity, following as 



Fig. 6d. 

Fig. 6d. By gentle traction on the previously applied anterior and posterior fundal sutures, 
the tube is gradually drawn into the newly created uterine opening and its end into the 
uterine cavity. The sutures are then anchored on the fundus. Two or three fine supporting 
sutures are passed through the serosa of both tube and uterus. {Dai'is’, Gynecoloev and 
Ohstetnex. Vo/. Ill, IV. F. Prior.) 

merly present. In order to keep the uterus 
well anterior and so prevent any possibility 
of it retroverting into the culdesac, a one 
point suspension is done. 

2. Tubal Implantation Technique {Au- 
thors Method). By air insufflation the site 
of the occlusion in the tube is determined 
and it is then amputated at a point proxi- 
mally to the occlusion which evidences the 
free passage of air, (Fig. 5A). Occluded 
areas may be present in any portion of the 
tube, or at both extremities and both 
procedures may be indicated for its proper 
reconstruction. The uterine portion of the 
closed tube is freed from its attachment to 
the broad ligament as far as the cornu 
clamping all bleeding vessels and then 
ligating them with No. 00 plain catgut 
(Fig. 5 b). In order to maintain the ovarian 
circulation, one cuts as close as possible to 
the tube. A reaming instrument of special 
construction is passed first over the 
occluded tubal portion and then by a 


nearly as possible the normal course and 
position of the tube (Fig. 5c). The occluded 
tubal stump and the chronically infected 
cornual tissue forms a core which is removed 
easily upon the withdrawal of the reamer, 
leaving a new uterine opening of approxi- 
mately 0.5 cm. This reamer, contrary to 
general expectations, does not cause free 
bleeding, as the circular movement crushes 
the blood vessels but does not cut them and 
the slight oozing first occasioned ceases 
rapidly. The patent portion of the tube is 
then freed from its attachment to the broad 
ligament for about 0.5 cm. controlling the 
bleeding points. A probe is inserted into its 
lumen to act as a guide and with cuticle 
scissors it is bisected longitudinall3^ (Fig. 
6a) then passing a long suture of No. 00 
chromic catgut through the superior and 
inferior ends, clamping the ends of the liga- 
ture until used later (Fig. 6b). About i cm 
beyond the center of the fundus a Reverdin 
needle is inserted through the posterior 
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surface and passed out through the newlj^ graduallj’' drawn into the uterine cavit}' 
formed opening in the uterus and the ends through the new opening a gentle 
of the suture from the superior bisected tugging of the sutures as they are pulled 




Fig. 7b. 

Figs. 7a, b, c, d. Estes' transposition of the ovary (Extra-Uterine). {Davis', Gx-necologv and Obslelrics. 

Vol. Ill, \V. F. Prior.) 


portion of the tube is threaded into the eye 
of the Reverdin needle and the needle then 
withdrawn, bringing the sutures without 
tension, to the posterior uterine surface. 
The same maneuvers are followed passing 
the Reverdin needle through the anterior 
surface of the fundus and draw'ing the 
suture through from the inferior portion of 
the previously bisected tube. (Fig. 6c.) The 
serosa of each portion of the bisected tube 
is scarified. The ends of the tube are 


through the anterior and posterior fundal 
wall, where they are anchored. Two or 
three additional fine sutures for support 
are passed through the tubal and fundal 
serosa (Fig. 6d). Air is insufflated now to 
test the patency of the reimplanted tube. 
Both the reimplanted tube and its ovary 
are suspended bj- the previousljr described 
Poole technique (Figs. 4A and b) and a one 
point suspension of the uterus is done. 

Postoperative Treatment. A Rubin in- 
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sufflation test is done forty-eight to ninety- for check-up Rubin test; if the tubes show 
six hours postoperatively in order to occlusion the patient is instructed to return 
ascertain and preserve the patency of the for further Elliott treatment. 



Fig. 7c. 



reconstructed tubes. If there have been In these operative procedures although 
any recent plastic vaginal or cervical proce- there has been a minimum amount of 
dures, or the patient shows a marked trauma it may be sufficient to cause a 
postoperative reaction, the Rubin test temporary occlusion, which will respond 
should be deferred. To keep the tubes open very readily to Elliott heat treatments, 
the insufflation test is repeated prior to Therefore one should not become dis- 
discharge from the hospital. If the tubes couraged if the tubes are found to be closed 
are found to be patent the patient is at the time of discharge from the hospital, 
instructed to return in three or four weeks A patient with extensive pelvic pa- 
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thology following a postabortal sepsis and 
a later complication of a marked gonor- 
rheal infection had a previous unilateral 
salpingectomy. A plastic reconstruction of 
the remaining tube was done but it persist- 
entl}’^ remained closed for eight weeks fol- 
lowing operation. She was given a series of 
fourteen Elliott treatments after which it 
was found by both the Rubin test and a 
h3'sterosalpingogram that the tubal pa- 
tenej' was restored. All the cases routinely 
receive Elliott treatments whether the 
tubes are patent or occluded for it is our 
impression that the heat applied bj- this 
treatment aids materially in the reabsorp- 
tion of anj- postoperative inflammatory' 
tissue reaction. 

Estes' Transposition of the Ovarx'. Where 
there is markedly' e.vtenslA'e involvement 
or complete occlusion of the tube, or ex- 
tensive pelvic pathology in which castra- 
tion is indicated, the Estes’ transposition 
of the ovary is the method preferred. Its 
object is to preserve the function of ovula- 
tion and the secretion of ovarian hormone 
with the possibility' of the uterus becoming 
gravid and ensuing full term delivery'. It 
is essential for the ovum to enter into the 
uterus and the neurocirculatory' supply' 
to the ovary' to be maintained. 

Pelvic drainage is rarely indicated if 
proper preoperative preparation has been 
followed. 

Estes believes that the patency of 
the uterine cornu is one of the factors which 
influences the extrusion of the ovum into 
the uterine cavity'. I have modified some- 
what Estes’ procedure, in that, a cornual 
portion of the uterus is coned out by' a 
special reamer which makes a larger 
uterine cornual opening over which the 
ovary' is sutured. 

Operative Technique. The details of 
the operation as stated by' Estes are as 
follows: 

With the patient in the Trendelenburg 
position and the upper abdomen packed off, 
pelvic adhesions and the tubes and ovaries are 
carefully and genth' freed. The ovaries are 


thoroughly inspected, and the one more normal 
in appearance is chosen for transposition. The 
other maj' likewise be saved if its condition 
justifies it. In the majority of cases it must be 
sacrificed. Operative procedures are given in 
the order of their occurrence. 

1. The tube and ovary of the side opposite 
the site of transposition are removed. The 
broad ligament and the uterine artery, where 
it emerges at the horn of the uterus, are tied off. 
The operation is not completed on this side 
until the transposition has been made. 

2. The tube of the transposition side is then 
removed, together with enough of the horn of 
the uterus at the tubal attachment to leave a 
raw area the size of the cut surface of the ovary. 
Care is taken to preserr-e the anastomosis of 
the uterine and ovarian arteries. In the center 
of this surface will be seen usually the opening 
into the uterine cavity' less than 0.25 cm. in 
diameter. 

When the pathology at the cornu is so 
extensive that there is no visible opening, 
Estes incises directly' through the cornu, 
extending the incision down into the 
uterine cavity'. The slight oozing which 
follows can be controlled by' pressure after 
the uterine artery' has been ligated just- 
below the operative area. 

3. A longitudinal slice is then taken to the 
full diameter of the ovary', removing usually 
about one-quarter of it from the surface oppo- 
site its ligament and mesentery. The amount 
of the ovary removed depends upon the amount 
of cy’Stic degeneration or inflammation that 
may be present. As much as seven-eightlis of 
the ovary' has been removed and the remainder 
transposed. 

In his last report Estes cites an instance 
of a patient, who following operation had 
four pregnancies with delivery' of three 
full-term normal children. This patient 
later developed endometriosis which re- 
quired removal of the uterus and ovary. 
It was found that the endometrium of the 
uterine horn was continuous trith a small 
cy'stic area in the superimposed ovary. 
Therefore, Estes believes that it would be 
better to attempt to place a cystic area in 
the cut surface of the ovary' directly' over 
the split mucosal orifice in the uterine horn. 



Nr.w Series Voe. XXXlll, No. 3 


Sovak — Operations for Stcrilit}^ American Journal of Surgery ^2 I 


so that there is a direct anastomosis of the 
two opposing areas. 

4. The cut surface of the ovary is then 
turned over on the denuded area of the uterine 
horn and sutured in place by a continuous 
catgut (chromic No. o), beginning at the in- 
ferior margin and approximating the complete 
eircumfcrence of the ovarian and uterine 
wounds. 

5. The round ligament is then plicated over 
this entire area by suture to the uterus in 
order to cover and completely peritonealize it. 

6. On the opposite side, the stump of the 
broad ligament is sutured to the horn of the 
uterus and in turn, like the transposed area, 
covered by the round ligament. A culdcsac 
drain, if indicated, may then be inserted. 

SUMM.-tUY 

Pregnancy has occurred following opera- 
tive reconstructive, or plastic procedures 
on the oviducts which have been described 
in detail. Although the incidence lias been 
only 30 per cent in my clinical series and 
50 per cent in my private practice, it is a 
marked improvement over previous end 
results. The possibility of increasing the 
percentage of incidence of pregnancies will 
most probably follow other modifications 
or improvements in surgical technique. 


In 1932 there were 77 per cent successful 
results based on the patenc}^ of the ovi- 
ducts, as compared to 90 per cent obtained 
in a more recent series. 

Although the incidence of pregnancy is 
low, plastic reconstruction of the occluded 
tube has prevented castration and invalid- 
ism besides retaining the normal menstrual 
function aiid endocrine balance. 
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BALTIMORE, 

I T is probably true that the great major- 
itj'- of general practitioners have onlj’- a 
vague idea as to the characteristics of 
endometriosis and perhaps even as to the 
meaning of the term. For that matter, 
there are many operating surgeons whose 
concept of this disease is anjThing but 
clear. And this in spite of the fact that 
about fifteen j’^ears have elapsed since 
Sampson’s classical studies established the 
condition as an important and rather fre- 
quently encountered entity. It seems 
worthwhile, therefore, to reemphasize the 
salient points concerning this subject which 
have crystallized out, and to evaluate the 
present status of certain others which are 
still under discussion. 

endometriosis is meant the condition 
in which endometrial tissue occurs aber- 
rantly, that is, outside of the uterine cavity. 
This definition is a very broad one, for it 
includes those cases in which the uterine 
mucosa invades the uterine musculature, 
as it does in adenomyoma. In fact, the 
latter lesion is often designated, particu- 
larly by German writers, as endometriosis 
interna or uterina, to distinguish it from 
endometriosis externa, in which the endo- 
metrial tissue is found in such extra-uterine 
locations as the ovaries or pelvic peri- 
toneum. There are many other possible 
locations for the aberrant mucosa than 
those which have been mentioned, such as 
the ligaments of the uterus, the appendix, 
the rectum, sigmoid or even small intestine, 
the rectovaginal septum, laparotomy scars, 
the umbilicus, the peritoneum of hernial 
sacs, the vagina or even the vulva and 
perineum, etc. By far the most frequent 
location of the aberrant endometrium is in 
the ovary, though with this one commonlj- 
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finds secondary- deposits at various points 
in the pelvis. It is this pathologic type, 
pelvic endometriosis, therefore, to which 
this brief paper will be chief!}' devoted. 

Etiology, ^^'^hile Rokitansky, as early 
as i860, had recognized the condition which 
we now in this countr}' call adenomyoma 
(the endometriosis interna or adenomyosis 
of the Germans), it was not until 1896 that 
the work of von Recklinghausen and Cullen 
brought into the foreground the discussion 
of the origin of this condition. The former 
believed the origin of aberrant endome- 
trium in the myometrium to be from rem- 
nants of the Wolffian bod}', but the studies 
of Cullen demonstrated that these invading 
islets are directly traceable to the surface 
mucosa, from which they arise, and this 
\'iew is now universally accepted. 

As far back as 1899, Russell had reported 
a case in which aberrant endometrium was 
found in the ovary. Following this, and 
before 1921, many of us from time to time 
had encountered a similar condition, %wth- 
out attributing to these cases any greater 
significance than that they represented 
rather rare examples of probable inclusion 
of Muellerian duct elements in the ovary, 
the explanation which Russell himself had 
suggested. 

It remained for Sampson, in a series of 
publications beginning in 1921, to demon- 
strate that the condition is a fairly common 
one, to establish it as a pathologic entity 
and to offer an interesting theory concern- 
ing its etiology. It is now quite generally 
accepted by most authors, including Samp- 
son, that the incidence of the lesion is not 
so great as this author originally believed, 
but it is a relatively frequent one neverthe- 
less. Sampson’s wew, as expressed in his 
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original papers, was that the aberrant 
endometrium arises from the implantation 
on the surface of the ovaries, or elsewhere 
in the pelvis, of bits of uterine mucosa 
which during menstruation are regurgitated 
from the uterine cavity through the tubes. 
In other words, he believed that transtubal 
regurgitation of menstrual blood into the 
peritoneal cavity is relatively common, 
particularly in the presence of retroflexion 
or myoma of the uterus. 

An enormous amount of discussion fol- 
lowed the enunciation of this theorj^; and 
it is not yet at an end. Sampson himself has 
modified his views considerably, agreeing 
that the tubal regurgitation concept can 
not explain all cases of pelvic endometrium, 
and certainly not such types as umbilical 
endometriosis. The majority of those who 
have taken issue with him (Meyer, Novak, 
etc.) believe that a more rational and more 
inclusive explanation is one based on a 
study of the embryology of the genital 
organs. The mucosa of almost the entire 
genital canal, as well as the germinal 
epithelium of the ovary, represents only 
varying degrees of modification of the 
celomic epithelium, the primitive peri- 
toneum. The germinal epithelium repre- 
sents a segment of this tissue which 
is relativel}'^ undifferentiated, possessing 
therefore a great deal of unused differ- 
entiating potentiality, so to speak. It is not 
surprising, therefore, that at times areas of 
this epithelium may show differentiation 
phases beyond that normal to the ovary 
(prosoplasia), giving rise most frequently 
to endometrium. At times, on the other 
hand, the abnormal areas may be identical 
with that of the tube, this being a well 
recognized sub-variety of endometriosis, 
designated as endosalpingiosis. 

This view is therefore a modification of 
that suggested in 1896 by Iwanoff, who 
showed that the endometrial elements of 
adenomyoma may arise from the peri- 
toneal layer of the uterus. Whether the 
impetus for this metaplasia is chiefly 
inflammatory, as Meyer has been inclined 
to believe, or whether it is of some unknown 


endocrine origin, as suggested by Novak, 
is beyond the domain of established fact. 

An elaboration of this theory has been 
suggested by Heim, including under the 
celomic explanation an origin from meso- 
thelium, germinal epithelium and endo- 
thelium, as well as cells of mesenchymal 
origin in the caudal part of the body. The 
inducing factors he considers may be of 
mechanical, inflammatory or hormonal 
origin. 

There is much evidence for, as well as 
against, both the mentioned theories, but 
it would be a long story in itself to review 
this. Suffice it to say that the question is 
still unsettled and that the adherents of 
both views have appeared to manifest a 
give-and-take policy. For example, Samp- 
son now accepts the importance of the 
metaplasia factor in a considerable group 
of cases, while most of his opponents believe 
that while implantation is not the impor- 
tant primary factor in most cases of ovarian 
or extragenital endometriosis, it is difficult 
to deny its importance in the secondary 
deposits so commonly found throughout 
the pelvis. The tendency, therefore, is to 
agree that the etiology of endometriosis is 
not always the same. 

The Wolffian duct inclusion concept has 
been quite generally abandoned, while 
Halban’s view, that endometriosis is ex- 
plainable in the basis of lymphatic metas- 
tasis of endometrial particles to various 
points in the pelvis, has gained very few 
adherents. 

Pathology. This will be discussed briefly, 
and largely from the standpoint of the 
operating surgeon. What gross picture may 
one expect to encounter in cases of endo- 
metriosis? Let us consider first the most 
common variety. The surgeon on opening 
the abdomen and exposing the pelvic 
organs finds a small adherent mass in one 
or both sides of the pelvis, usually attached 
to the posterior surface of the uterus quite 
low down. On loosening these adhesions to 
rotate the adnexa into the field of opera- 
tion, there is a gush of chocolate colored or 
dark rusty-looking fluid, and this should at 
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once make him think of endometriosis. On variations. In not a few very mild cases 
examining the ovary he will see a small the adnexa may at first sight .seem quite 
cyst with a dark hemorrhagic lining, which normal, but on close inspection of the 



Flc. 1. Part of wall of endometrial cyst, sliowinp; Fio. 2. Part of wall of an endometrial cyst, which, 

the large pseudoxanthoma pigment-bearing in contra.st with Fig. 1, is lined by a thick layer 

cells so frequently found. Only a short segment of typical endometrium, not distinguishable 


of the inner wall of the cyst (upper left hand from that lining the uterine cavity proper. 


corner) is shown in this picture. This cyst 


showed no endometrial lining except at one or 
two points, but the picture shown here is 
alw.ays highly suspicious of endometriosis. 

has been opened in bringing up the adher- 
ent adnexa. The cj'St may be only a centi- 
meter or so in diameter, and is rarely larger 
than a hen’s egg. The tube is usually quite 
normal, with patent fimbriated extremit\% 


ovaries, one may see a number of reddish- 
pink, fibrin-like areas representing tiny 
endometrial islands or “implants.” Or one 
may see hemorrhagic areas, similar to those 
described, in the cul-de-sac or elsewhere, 
even when the ovaries seem entirely normal. 

At the other extreme are cases in which 
the pelvis may be filled with a “frozen” 


though it may be surrounded by peritoneal 
adhesions. On carefully inspecting, by good 
light, the depths of the pelvis, he will 
frequently see a number of rather puckered 
hemorrhagic areas of dark bluish color, in 
one or both uterosacral ligaments, and 
similar areas may be seen on the anterior 
surface of the sigmoid or rectum, or else- 
where in the pelvis. 

This, then, is a very tj'pical picture, but 


mass, consisting of an adenomyomatous 
uterus, firmly adherent adnexa, and bi- 
lateral endometrial cysts, and extensive 
endometrial invasion of the rectal or 
sigmoidal wall. In fact, the bowel may be so 
enormousl}' infiltrated as to simulate malig- 
nancy, or to produce complete obstruction, 
while at times the invading endometrium 
may push far down in the rectovaginal 
septum (“adenom3'oma of the recto-vaginal 


it maj- present all sorts of degrees and septum”). 
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From a microscopic standpoint, it need 
only be mentioned that here again one 
encounters man}- variations, the essential 
criterion being the presence of endometrial 
tissue in the wall of the C3'^st or in the 
secondary invasions. It should be remem- 
bered that the aberrant tissue resembles 
the uterine mucosa not only histologically 
but also physiologically, so that it often, 
though not always, shows evidence of 
response to menstrual and pregnancy 
stimuli. Because of the constant recurrence 
of menstrual desquamation, with perhaps 
the pressure of the retained menstrual 
blood in the c^’^^st cavities, the endometrial 
lining of the latter may be almost com- 
pletely absent, and in its place one may 
see only a lining of reactive connective 
tissue elements, with at times muscle 
bundles also, and usually large numbers of 
endothelial leucocytes heavily laden with 
blood pigment (pseudoxanthoma cells). 
Almost always, however, careful search of 
sections from various parts of the wall will 
reveal vestiges of undoubted endometrial 
epithelium, glands and stroma. In other 
cases, again, the endometrium is remark- 
ably abundant and well preserved, so that 
a section of the cyst may resemble a section 
of the endometrium of the uterus itself. 

At this point a comment may be ex- 
pressed concerning the term “chocolate 
cyst” of the ovary, which has come into 
general vogue as synonymous with “endo- 
metrial cyst” The latter term, however, is 
a much better one, in spite of the expres- 
siveness of^the former. There are some 
surgeons who forget that other types of 
ovarian cyst often have a chocolate-colored 
content; e.g., follicle hematoma, corpus 
luteum hematoma, cystadenoma, etc., and 
that when at operation a cyst discharges 
such a fluid, it must not be concluded that 
endometriosis is present. For example, I 
have heard surgeons speak of removing 
huge chocolate cysts, when as a matter of 
fact true endometrial cysts do not become 
huge. Most of them are very tiny, and 
I have seen none larger than an orange, 
even this size being most exceptional. 
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Clinical History and Diagnosis. Pelvic 
endometriosis, of which ovarian endo- 
metriosis is usually the dominant feature, 
is characteristically a disease of reproduc- 
tive life. In the series of Keene and Kim- 
brough, 75 per cent of the cases occurred 
in patients between the ages of thirty and 
fifty years. The condition may affect one 
or both ovaries. The symptoms are in 
general about like those of chronic pelvic 
inflammatory disease. Menorrhagia and at 
times metrorrhagia may be noted, and 
dysmenorrhea is common, as are inter- 
menstrual pain and backache. 

With reference to the dysmenorrhea, it 
should be borne in mind that, because of 
the menstrual swelling of endometrial 
islands in the uterosacral ligaments and 
perhaps in the rectal wall itself, the dys- 
menorrhea is often referred to the rectum 
or to the lower sacral or coccygeal region. 
Sterility occurs in probably one-half the 
cases. 

The pelvic findings, like the symp- 
tomatology, are not unlike those of chronic 
adnexitis. A valuable clue to the real nature 
of the condition, however, is often yielded 
by the presence of one or more nodules 
which can be palpated in the uterosacral 
ligaments. In other words, when one can 
feel a cluster of such nodules, sometimes 
only as large as a buckshot, sometimes 
even as large as a cherry, in a case which 
otherwise suggests chronic adnexitis, the 
first thought should be of endometriosis, 
and this suspicion will usually be confirmed 
at operation. Unfortunately, this aid to 
diagnosis is lacking in a large proportion of 
cases. 

Treatment. In the treatment of endo- 
metriosis the fundamental phj'^siological 
fact should always be borne in mind that 
the continued gro\\ 7 ;h and development of 
the aberrant endometrium is entirely 
dependent upon the internal secretion of 
the ovaries. One or two authors, notably 
Graves, have reported cases in which con- 
tinued growth is said to have occurred even 
after complete ablation of the ovaries, but 
this is so contrar3' the usual experience 



426 American Journal of Surgery NoVak PcIvic EndomCtriosis 


September, 1936 


and also to physiologic principles that one 
must feel that some ovarian tissue must 
have remained behind in these cases. On 
the other hand, it can not be too strongly 
emphasized that onh- a proportion of all 
cases of endometriosis justify complete 
ovarian ablation. Much more conser%’ative 
procedures are fullj' justified in many cases, 
especially as the condition so often affects 
relatively young women in whom preserv^’a- 
tion of the childbearing function is of prime 
importance. The surgeon must therefore 
adapt the treatment to the needs of the 
indiAudual case. 

First of all, it should be remembered that 
in not a few cases endometriosis is a 
symptomless condition, and one which in 
some instances may be said to be of only 
academic interest. At times, in the course 
of operations for other indications, the 
observant surgeon will note tiny patches of 
endometriosis on the ovary or elsewhere in 
the pelvis as an incidental finding. In one 
such case some j'ears ago I noted only one 
puckered area on the anterior surface of 
the rectal wall. It was snipped off and 
showed a few typical endometrial glands, 
but it had produced no symptoms and 
there has been no suggestion of trouble 
since the operation. When such small areas 
are noted at operation by the surgeon who 
has trained himself to detect them, it is 
probably best, when they are easily accessi- 
ble, to destroy them with the cautery 
point or to excise them, as maj- seem most 
expedient, simplj’- because of the uncer- 
taintj^ as to their future possibilities. 

When the surgeon encounters a uni- 
lateral endometrial cyst in a jmung woman 
who is verj'- anxious for future pregnancy, 
it is advisable, as a rule, to remove only 
the adnexa of the involved side. In the 
majority of cases, there is no recurrence 
of the endometriosis, though there are 
many exceptions to this. Even if there is 
later recurrence of the trouble, the woman 
maj' have had one or more children in the 
meantime, so that a later more radical 
procedure will not seem so tragic to her. 
\Vithin the past year I have re-operated 


on 2 patients in whom a unilateral removal 
had been done, followed later by normal 
pregnane}^ before recurrence of the endo- 
metriosis, with symptoms necessitating a 
second operation. In numerous patients, 
however, in whom conservative operations 
were done, there has been complete relief 
with no recurrence of endometriosis in the 
majoritj’, while in others the presence of 
nodules in the uterosacral regions indicates 
a persistence of at least mild degrees of 
endometriosis, though without significant 
symptoms. 

On the other hand, when a unilateral 
endometrial cj’St is encountered in a 
woman who is approaching the menopausal 
age, and who has already- had all the chil- 
dren she desires, it is probable that most 
surgeons would be inclined toward the 
more radical procedure of total ovarian 
ablation, combined of course with hj^ster- 
ectomy. This would be my own preference, 
particularly if there are numerous second- 
ar}' deposits in the pehas. In such cases the 
woman’s one desire is to get well and to 
stay well, without the real possibilit}' of a 
second operation which a conser%'ative 
procedure would carry with it. The com- 
plete operation is not too big a price to pay 
for this immunity when the woman has 
lived most of her reproductive life, and 
when the desire for future pregnancies is 
no longer a factor to be considered. All 
sorts of individual variations in the prob- 
lem mav arise, and the conser\*ativeh’ 
inclined surgeon will find that the patient s 
social and marital status are factors often 
quite as important in guiding his decision 
as are the pelvic pathologic findings. 

Finally, in the much less common group 
of cases in which the endometriosis is very 
extensive, with bilateral endometrial cysts, 
endometrial “implants” at manj- points in 
the pehns, and perhaps adenom\mma of 
the uterus with firm fixation of the pehne 
\nscera, nothing short of supravaginal hys- 
terectomy with bilateral salpingo-oophorec- 
tomA' may be expected to cure the patient. 
In such operations the complete removal of 
ovarian tissue is essential, and if this is 
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accomplished, the patient is reasonably 
sure to get well even though all endometrial 
tissue can not be removed. Very frequently 
it is out of the question to remove all the 
aberrant endometrium, for it may, for 
example, infiltrate the bowel wall and 
perhaps invade the rectovaginal septum. 
At one time even resection of the rectum 
was practiced for such cases, though now 
this would be unjustified, since removal 
of the ovaries produces retrogression of 
the endometrial growth and relief of the 
patient’s symptoms. In rare cases the 
infiltration of the rectal wall is so extreme 
that complete obstruction results, requiring 
colostomy, with the radical pelvic opera- 
tion later. 

There has been some discussion as to 
the employment of radium or .v-rays in the 
treatment of endometriosis. Except in the 
occasional case, it is inadvisable. Radiation 
might be expected to arrest the endometrial 
growth, but it could do so onl}^ by destroy- 
ing ovarian function completely, and this 
would be an unnecessarily radical proce- 
dure in many cases. Surgery lends itself 
much more flexibly to the requirements of 
the individual case. Moreover, the exten- 
sive pelvic inflammation and adhesions 
often associated with endometriosis make 
radiotherapy far less desirable than surgery. 
In the occasional case, as where it has been 
impossible to remove all ovarian tissue 
because of the extent of the pelvic pa- 
thology, the careful emplojTOent of radio- 
therapy may serve a useful purpose. 

SUMMARY 

There are still many practitioners who 
have only a vague idea of the nature and 
significance of endometriosis, which is 
fairly common, especially in the form of 
pelvic endometriosis. In this condition 
aberrant endometrium is found in various 
locations within the pelvic cavit}' and 
especially in the ovaries. The theories con- 
cerning the origin of this ectopic uterine 
mucosa are discussed in the paper. 

The symptomatology and the findings 
on pelvic examination are often quite like 


those of chronic pelvic inflammatory dis- 
ease and in the majority of cases the 
diagnosis is not made until the time of 
operation. In some, however, a strongly 
presumptive diagnosis can be made, as 
where the patient suffers with menstrual 
pain referred to the rectum, lower sacral or 
coccj’^geal region, or where one or more 
small nodules are palpable in the region of 
the uterosacral ligaments. 

All grades of the lesion are encountered, 
varying from very mild cases in which the 
endometriosis appears to be only of scien- 
tific interest rather than clinical impor- 
tance, to those in which the aberrant 
endometrial growth is widespread and 
extensive, with perhaps bilateral endome- 
trial cj^sts, numerous “implants” through- 
out the pelvis and perhaps extensive rectal 
infiltration, with even obstruction of the 
bowel as a possibility. 

The management of pelvic endometriosis 
must take cognizance of these variations 
and must be individualized on the basis not 
only of the extent of the lesion but also of 
such factors as the age of the patient and 
the importance of conserving the possibility 
of reproductiveness. In the majority of 
cases conservative operations are indicated, 
even though one can not be sure that 
further extension of the condition will not 
occur, with perhaps the necessity of 
secondary operation. Where the disease is 
very widespread and the patient approach- 
ing middle life, it is advisable that the 
operation include complete removal of 
ovarian tissue, as abolition of ovarian func- 
tion is the only effective means of inhibiting 
further gro\vth of the aberrant endome- 
trium. As discussed in the paper, radio- 
therapy is only occasionally indicated in 
the treatment of pelvic endometriosis. 
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T he patient with prolapse of the 
uterus, no matter how extensive, most 
often consults her physician on ac- 
count of the distressing sj'mptoms occa- 
sioned b}' the accompanying prolapsed 
bladder or marked cystocele. 

It naturally follows that any surgical 
procedure which does not correct the 
cj'stocele will not relieve the sjmiptoms for 
which counsel has been sought. 

Prolapse of the uterus with its co-existing 
sj'mptomatic lesions is very prevalent in 
the parous woman over forty-five years 
of age. Childbearing however multiple, 
does not necessarily predispose to prolapse 
of the uterus as the condition is often seen 
following a single labor. I have seen a good 
number of complete procidentias in the 
virgin patient, but distinction should be 
made between the elongated cervix and 
the prolapsed uterus. 

Ail degrees of prolapse of the uterus may 
be seen where there has been no injury to 
periuterine structures, the descensus uteri 
being caused by the poor quality of the 
supporting structures in general through- 
out the anatomy of the patient. 

Complete prolapse of the uterus due to 
injury from blows or following a sudden 
severe trauma is very rare and such condi- 
tion often comes up for medicolegal contest. 

I know of no subject in gynecology on 
which more confusing literature has been 
written than that of the treatment of the 
prolapsed uterus and the descensus of the 
periuterine structures, namely, bladder, 
anterior and posterior vaginal walls. 

.Any surgical procedure which does not 
take into consideration the prolapsed 
uterus will fail to relieve the patient from 
the most distressing symptoms which 


eminate from extensive cj'Stocele; this is 
axiomatic. 

COLPOCELE 

It should be kept in mind that a colpocele 
which is a prolapse or hernia of the anterior 
vaginal wall without pulhng the base of the 
bladder from its normal level, is not to be 
confused with a true C3"StoceIe. Colpocele 
is quite void of bladder S3TOptoms as there 
is no retention of urine in this condition. 

In a discussion of c3fstocele, Hadra calls 
attention to the necessit}' of elevating the 
bladder b3'^ attaching the vaginal wall high 
upon the cervdx. 

This principle is still followed in most of 
the popular operations for c3'stocele, but 
this procedure will fail quite uniformi}', 
where prolapse of the uterus with its ever 
continuing descent exists. 

HYPERTROPHY OF VAGINAL MUCOSA 

H3-pertrophy of the vaginal mucosa may 
give the appearance of c3'stoceIe or colpo- 
cele but an examination will show the 
condition to be one of redundant tissue and 
that there is neither c3'stocele nor colpocele 
present. 

In complete procidentia there is an 
accompan3’ing inversion of the vagina and 
the prolapsed vaginal wall ma3' be dis- 
tinguished from a c3'stocele b}' its h3’per- 
troph3' and rugous surface, whereas the 
covering of a c 3 'StoceIe is smooth and thin. 

GENERAL DISCUSSION 

Prolapse of the uterus in an3’ degree is 
accompanied by descent or sagging of the 
bladder on account of its close attachment 
to the anterior uterine wall. 

42S 
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Fig. I. Figure i demonstrates our method of cleansing the vaginal canal which 
I feel is a very important and necessary step in all vaginal surgery. 

Irrigating the vaginal canal with a large amount of a solution is not suffi- 
cient, as it does not even come in contact with the greater part of the vaginal 
mucous membrane. The rugae or transverse folds %yhich give the vaginal sur- 
face a corduroy appearance are hard to cleanse and cannot be sterilized suffi- 
ciently by any amount of Irrigating solution. The figure shows the vaginal 
canal being put on the stretch by traction on the nozzle of the syringe while 
the entire vaginal surface is scrubbed by the vaginal brush which is rotated 
in the axis of the vagina as the irrigation proceeds. We do not use any anti- 
septic solution for this irrigation, only sterile water and soap. The vaginal 
surface often bleeds considerably during this rather severe toilet b3- the 
brush. In a large measure this bleeding comes from the degenerated condition 
of the mucous membrane of the vagina, probably' due to discharge of abnor- 
mal secretion incident to the patholo^' and the admixture of such secretion 
with outside filth, making an irritating discharge which constantly bathes 
the mucous membrane of the vagina. {Kennedy, Practical Surgerir of the 
Abdominal and Pelric Regions. Pbila., F. A. Davis Co., 1934.) 




430 


''“encan Jo, 


•"■nal of Si 









"eW the Dr,.? j- ofth ® needful has rf ’ l eiart 

'««hod one had te?? '" ^ 2 °^?'PnSu“£^ -e ,ha? 

S3nie m Cf>r^ * ^ ^Oljg p- r/#» , ^^USC t:f>#» 




'935 



New sehies voL. xxxin. No. 3 Kennedy — ^Hysterectomy American Joumai of Surgco’ 43^ 



Fig. 3, The ccr%‘ix has been exposed and drawn down by the tenaculum and 
held in that position until it is firmly grasped by a good strong vulsella which 
has a good clawlike grasp. It is very essential that the ccr3dx should be 
gr.ispcd strongly by the vulsella, because throughout the greater part of the 
operation strong traction is made upon the vulsella. Should the operator lose 
hold of the cerv'ix by the vulsella pulling out, he would be much embarrassed 
in the regular steps of the procedure. One of the secrets of the operation, 
as we tr>' to describe it, is the firm hold which one is supposed to have on the 
uterus during the entire procedure. 

This is what makes the surgeon master of what might othenvise be his 
most trying difficultj". (Kennedy, Practical Surgery of the Abdomirral and Pelvic 
Regions. Pbila., F. A. Davis Co., 1934.) 
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Fig. 4. Figure 4 shows the first real operative step in the procedure. The surgeon 
makes strong traction upon the vulsella, pulling the cer\'ix up and to the right 
side, while an assistant makes traction on the Sims’ speculum in an eractly 
opposite direction. This maneuvre pulls down and exposes as much of the 
vaginal fornLv as may be necessary. In removing a malignant uterus this step 
is very important as one can expose for removal as much of the vaginal struc- 
tures as he sees fit. The Incision with the scissors begins, as the chart shows, 
on the left side pretty well up front; a good deep cut is made in semilunar 
circle posterior to the cervix. 

As the scissors in making this incision travel toward the opposite side, the 
assistant follows along with the speculum, and at the same time the operator’s 
left hand grasping the vulsella travels toward the left side, making traction 
upon the cervix which exposes the right vaginal fornix permitting the incision 
to be carried toward the right side as far front as necessary. When this inci- 
sion is completed the traction on the vulsella by the surgeon and the traction 
on the speculum by the assistant are in opposite direction to where they were 
at the beginning of the operation. 

Figure 5 shows this as described. In this figure one can see the advantage 
of having a Sims’ speculum with the proper amount of concavity in the blade, 
as it e-vposes much more vaginal structure and permits better light to enter 
the vaginal canal. (Kennedy, Practical Surgery' of the Abdominal and Pelvic 
Regions. Pbila., F. A. Davis Co., 1934.) 




New Series Vol. XXXIIl, No. 3 


Kennedy — Hysterectomy Americ.m joiirn.->! of surgery 433 



Fig. 5. Figure 5 shows the conclusion of the operative step which began in 
Figure 4. The incision has been carried around the eervix and terminates 
on the right side opposite to where it began. The manipulation of instruments 
has been described in Figure 4. The posterior semilunar incision is made first 
in order to prevent blood trickling down over the field as would be the case 
■ if the anterior incision was to be made first. It is even more important that 

■ the posterior incision should be made first as it permits further deliver3’- of 
the uterus and is most distant from the bladder, the structure most to be 
considered in vaginal hj^sterectomj'. 

In making this posterior semilunar incision, if a good bold cut is made as 

■ near as possible to the vaginal pouch which marks the location or level of 
the culdesac of Douglas, it will be found that the tissues may be pushed from 
the cervix with ease and the finger will often rupture into the culdesac, 
whereas, if the operator makes a timid incision and not sufficiently high, the 
tissues will be dissected from the cendx with more difficulty. (Kennedv. 
Practical Sitrgeii,r oj.tbe Abdominal and Pelvic Regions. Pbila., F. A. Davis Co. 

1 934 -) 
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Fig. 6. Figure 6 shows verj- clearly the continuation of the posterior semilunar 
incision around anteriorly to the cervix uniting the two e.xtremities of the pos- 
terior cut, thus completing a circular incision of the cervix. The vulsella is 
seen pulling the cervix down in order to expose as much of the vaginal fomix 
anterior to the cervix as the operator cares to remove. The speculum may be 
manipulated in that direction which best exposes the tissues to be removed. 

In regard to making this anterior incision finishing the circular incision of 
the cervix, the same suggestion should be made as was advised in the preced- 
ing figure, namely, if this anterior cut is made with boldness and is as close 
to the junction of the bladder and vaginal fomLx as is possible, it will be 
found that the vaginal fornLx is easily pushed forward exposing the bladder. I 
believe this caution of making the incision quite through to the true cervical 
tissue will often prevent the bladder being injured by pressure from the 
finger in one’s attempt to push the bladder to a higher level in order that the 
vesicouterine pouch may be entered. {Kennedy, Practical Surgery' oj the 
Abdominal and Pelvic Regions. Pbila., F. A. Davis Co., 1934.) 
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Fig. 7. Figure 7 demonstrates the method of pushing the vaginal tissue back in 
order that the pelvic cavity may be entered. Verj^ often in making the pos- 
terior incision if one has made a bold cut, tiie scissors enter the culdesac of 
Douglas, but in a large per cent of cases it is necessary to enter the culdesac 
by pushing back the tissues by the finger as demonstrated by this figure. If a 
small piece of gauze is used over the finger which intensifies the friction and 
increases its dissecting power, it will enable the operator to break into the 
peritoneal cavity. 

However, it is a better plan to pick up with a forceps the thin layer of 
tissue, possibly just the peritoneum which separates the operator from the 
culdesac and snip it with the scissors as seen in Figure 9. 

I have never had an accident, such as injurj' to the bowel, by cutting into 
the culdesac of Douglas with scissors. It seems the culdesac is always quite 
free of bowel until after the peritoneum has been entered and then the bowel 
may prolapse into the posterior opening. {Kennedy, Practical Surgery' of the 
Abdominal and Peine Regions. Philo., F. A. Davis Co., 1934.) 
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Fig. 8. Figure 8 shows the tissues being pushed back anterior to the uterus, in 
similar method as that shown posterior to the uterus in Figure 7, but we do 
not attempt to break through anteriorly as we did posteriorly, we are here 
working in close proximity to the bladder and our method of entering the 
utcrovcsical space is shown in Figures 13 and 14. If the incision anterior to 
the uterus is sufiiciently deep and high the operator will find that the tissues 
push back from the cerx-ix with great ease. 

Timidity in making the anterior incision, on account of danger to the 
bladder, often prevents e.asc with ivhich the tissues are pushed from the 
cervix. The incision should extend through the entire vaginal wall down to 
the body of the cervix and then there is no difficulty in dissecting the vag- 
inal fornix from the cervix. 

As one pushes the vaginal fornix back from the cervix, the bladder and 
ureters arc also pushed up and out of the way and it is my opinion that this 
verj’ important step in the procedure often prevents an operative accident to 
bladder and ureters. {Kennedy, Practical Sursery 0/ tbt Abdominal and Pehic 
ficrxon.s. Phila., F. A. Davis Co., 1934.) 
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Fig. 9. Figure 9 simply indicates a safe and convenient method of entering the 
culdesac when the peritoneal cavitj' has not been broken into when the 
vaginal tissues were being pushed back bj' tlie fingers as discussed in the pre- 
vious figure. I have never seen the viscera injured by cutting into the 
peritoneal cavity by this mctliod. The tissues being pulled down with forceps 
as illustrated probably prevents such accident, and as I have said in discus- 
sion of a previous figure, the culdesac of Douglas is usually found quite 
empty and the bowel does not seem to prolapse into the sac until after the 
peritoneal cavity has been entered. I have found this quite uniformly so, and 
I no longer hesitate to make a bold cut into the culdesac with the scissors. 
(Kennedy, Practical Surgery'' of the Abdominal and Pelvic Regions. Pbila., 
F. A. Davis Co., 1934.) 
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Fig. 10. This illustration shows the stretching of the opening which has been 
made as illustrated in Figure 9. The two fingers are inserted into the opening 
which was made into the culdesac and the tissues are forcibly stretched in 
order that the fundus of the uterus may be delivered posteriorly through this 
opening. It is sometimes necessaiy to snip each side of this opening with the 
scissors in order to give more room for delivery of the fundus of the uterus. 

It is this step of delivering the fundus of the uterus posteriorly through the 
incision made into the culdesac w'hich makes Price’s vaginal hysterectomy 
differ from the most popular teaching. It is further my view that this step 
makes the procedure much safer than the deliverj' of the fundus anteriorlj' 
through the vesicouterine space w'hich more endangers the bladder and makes 
the operation less managable. I always stretch this posterior opening until 
able to see the broad ligament attachments to the uterus, which indicate the 
full extent of the posterior vaginal cut which has been made. (Kennedy, 
Practical Surgery' of the Abdominal and Pelvic Regions. Pbila., F. A. Davis Co., 

1934.) 




Fig. II. Figure ii is a demonstration of delivering the fundus of the uterus 
through the posterior incision which has been made into the culdesac of 
Douglas. 

The posterior vaginal wall is held down by speculum and the cendx has 
been carried up front by traction on the vulsella. The first prostatic retractor 
is passed up into the culdesac and is hooked into anj' portion of the uterus 
which is most accessible, traction is then made in order-to bring the uterus 
more into view; the second retractor engages the uterus a step higher, the 
first is then removed, traction made on the second, and first retractor inserted 
above the second, and thus on until the fundus of the uterus is delivered 
through the incision into the culdesac. 

As I have said, the delivery of the fundus of the uterus through the poste- 
rior opening is one of the distinguishing features of our vaginal hysterectomy 
and is one of the steps of safetj', as it permits us to pass the finger around the 
broad ligament into the vesicouterine pouch and thus define the margin of 
the bladder, and further permits traction to be made by the finger which 
quite brings the uterus down in order that the clamps may be applied to the 
ligament. (Kennedy, Practical Surgeij’’ of the Abdominal and Pehne Kegions. 
Pbila., F. A. Davis Co., 1934.) 
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Fig. 12. This figure shows the fundus of the uterus has been delivered through 
the incision which is made into the culdesac and is being held in its delivered 
position until the middle finger of the left hand is passed up through the 
culdesac and is being brought fonvard over the broad ligament of right side 
into the vesicouterine space and the tip of the finger will be shown in the next 
chart in such position, with a thin layer of tissue probably not more than the 
peritoneum intervening between the finger and tlic operator’s vision. 

The ccr\-L\ which is in the grasp of the vulsella has disappeared under the 
pubic arch, the handle of the xmlsclla showing. By permitting the cen-L\ to 
pass up behind the pubic bone, more room is obtained in the vaginal canal, 
allowing easier delivery of the fundus of the uterus. Figure 13 shows the 
cervix again pulled down from behind the pubic arch. The prostatic retractor 
which is seen hooked into the fundus of the uterus permits sufficient traction 
to be made on the uterus as the finger is being passed over the broad ligament 
up into the vesicouterine pouch in order to define the bladder margin. 
(Kennedy, Practical Sureery of the Abdominal and Pelvic Regions. Phila., 
F. .■A. Davis Co., 1034.) 
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Fig. 13. Figure 13 illustrates the termination of the manipulation described in 
Figure 12, the finger showing in the vesicouterine space. This is one of the 
steps which makes the operation as Price did it quite free from bladder injurj'. 
One can easily see the limits of the bladder, as the finger can distinctly be 
seen in the vesicouterine space with the bladder above and the retracted 
cervix below. As a rule it is very easy to tear the peritoneal tissue over the 
finger and thus deliver the finger into plain view; the tissue is occasionally 
very dillicult to tear, then one must cut down on the finger with the scissors 
as seen in Figure 14. 

This illustration demonstrates one of the most important steps in the 
procedure and should be carefulK’ studied by the student of this operation. 
The finger is a guide and a retractor, and makes one a master of the situation 
from this stage in the operation to its termination and is not removed from its 
position until the finish of the procedure. (Kennedy, Practical Surgery of the 
Abdominal and Pelvic Regions. Pbila., F. A. Dan's Co., 1934.) 
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Fig. 14. Figure 14 simply illustrates our method of cutting down on the fin- 
ger with the scissors in order that the vesicouterine space may be opened. In 
Figure 13 I called attention to the fact that in some cases it was quite diffi- 
cult to tear the peritoneum over the finger, so that this figure illustrates our 
method of opening the vesicouterine space in such cases. 

1 have gone into some detail in describing what might appear to be a 
trifling step in this procedure, but I have seen considerable delay in the oper- 
ation due to the mismanagement of just such apparently minute detail. 
Reflection of the finger can be seen in the vesicouterine pouch and the tissues 
covering the end of the finger are so very thin that one could not mistake 
them for the bladder wall. I feel many injuries of the bladder are prevented 
by a thorough understanding of this step in the operation. (Kennedy, 
Practical Surgery' of the Abdominal andPelvic Regions.Pbila., F, A. Davis Co., 
J934-) 
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Fig. 15. Figure 15 demonstrates our method of stretching the opening which 
has been made into the vesicouterine space and is the last step in the oper- 
ation before the clamps are applied. The middle finger of the left hand is 
passed up behind the uterus and presents in the vesicouterine space. It is not 
removed from its position back of the uterus throughout the remaining steps 
of the operation and is a guide and protection to surrounding structures. It is 
the close attention to just some position of the finger or hand which makes an 
operation managable and safe in one operator’s hand and trjdng to another. 
Each manipulation which Price made in his vaginal hysterectomy was an 
exhibition of wisdom. 

A study of this figure will demonstrate what perfect control the operator 
has of the uterus. The vulsella forceps is making traction on the cervix and 
the fundus is held firmly in the grasp of the left hand of the operator and the 
broad ligament is well exposed before the forceps is applied. If this opening is 
well stretched, as the finger is attempting to demonstrate, there will be little 
danger of tlie clamp injuring the bladder. {Kennedy, Practical Surger},r of the 
Abdominal and Pelvic Regions. Pbila., F. A. Dam Co., 1934.) 
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Fig. 16. Figure 16 is an e.vact picture ofourmctbod of appl^’ing the first clamp. 
The middle finger of the left hand which is shown behind the broad ligament 
is acting as a retractor, blunt hook and guarded crotchet, terms Price was 
much in the habit of using. The finger is a powerful retractor in that it is 
pulling the uterus and broad ligament further down in order that the clamp 
may be applied; the finger is also a guard as it holds back and prevents the 
intestine from being injured by the clamp as it is applied to the broad liga- 
ment. The finger is not only .a protection to the abdominal viscera but it is a 
verj- important guide to the clamp, as it is being applied to the broad 
ligament. 

This figure demonstrates the step in the operation in which the broad 
ligament is most apt to be torn by too much traction on the vulsella and 
causing practically the only e.vccssive hemorrhage which is possible during 
the properly managed operation. This hemorrhage is described under the 
head of complic.ations, and the manner of dealing with it is illustrated in 
Figure 22. (Kennedy, Practica[ SuTgeiT.- 0/ the Abdominal and Pelvic Regions. 
Pbila., F. jA. Davis Co., 1934.) 
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Fig. 17. Figure 17 is a duplicate of Figure 16, with the addition of the scissors 
which shows our method of incision of the broad ligament. The finger is still 
seen acting as retractor and guard by pulling the uterus down and preventing 
the intestines from prolapsing against the ligament and being injured by 
scissors. The ease with which the vaginal hysterectomy can be done depends 
largely upon the length or mobility of the broad ligaments. 

In this figure it can be seen how very easy it would be to apply the clamp to 
the broad ligament. In a certain percentage of tlic cases it is difficult to bring 
the uterus as far down as this figure shows, but one can always expose a 
sufficient portion of the ligament and when such clamped portion of the 
ligament is incised the remainder of the ligament is more easily 
e-xposed. (Kennedy, Practical Surgery.'- oj the Abdominal and Pelvic Regions. 
Pbila., F. A. Davis Co., 1934.) 
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Fig. 18. Figure 18 shows the right broad ligament has been incised, the clamp 
controlling the same has passed well up into the pelvis, the handle e.vtremity 
of the clamp showing just to the right of the cervix. The finger behind the 
uterus has been passed over the posterior aspect of the uterus to the left 
broad ligament, the finger still acting as a retractor and guard as the left 
broad ligament is incised, as described in preceding chart which illustrates 
the incision of the right ligament. 

It can be seen that the position of the left hand has not changed since the 
middle finger was passed into the vesicouterine space which was done quite 
early in the procedure; this is important. If the figures are reviewed it will be 
seen how very firmly the left band controls the uterus throughout the proce- 
dure, giving the operator a sense of mastery of the situation in every partic- 
ular. (Kennedy. Practical Surgery of the Abdominal and Pelvic Regions. Pbila., 
F. A. Davis Co., 1934.) 
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Fig. 19. Figure 19 practically shows the completion of the surgical steps in the 
operation. The left broad ligament has been incised, the uterus falling into the 
surgeon’s hand, the left fore-finger still controlling any prolapse of viscera. 
The clamp on the left side is still in the position it was applied. 

Figure 23 will show this left clamp passed up into the pelvis and having the 
same position as that of the right side, as shown in this figure. The figures so 
far have illustrated the use of a single clamp on each broad ligament. In the 
cases of procidentia where the ligaments are much hypertrophied it is often 
necessary to place two clamps on each ligament. Minor bleeding of the circular 
incision through the vaginal fornix is controlled by hemostats, no ligatures 
being used throughout the procedure. {Kennedy, Practical Surgery'- of the 
Abdominal and Pelvic Regions. Pbila., F. A. Davis Co., 1934.) 
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Fig. 20. Figure 20 illustrates verj' well the elongation of the broad ligaments which takes 
place incident to the extensively prolapsed uterus or the true procidentia of the organ. 
It can be seen that the clamped extremities of the broad ligaments extend quite well 
outside of the vaginal cavity. Compare the location of the forceps in Figure 20 with that 
in Figure 21 and it can be seen what was meant in the general discussion of vaginal 
hysterectomy for procidentia of the uterus, as it will be apparent how the vaginal fornix 
has been carried to a high level to practically its normal position and held there by the 
rigid clamps. This is a very important factor in effecting the cure of extensive cystocele 
and rectoccle. 

The student should make a careful study of Figures 20 and 21, as vaginal hysterec- 
tomy by clamp method for a complete prolapse is one of the sterling uses of the proce- 
dure, and no other procedure in my experience is to be compared in its uniform good 
results. (Kennedy, Practical Surgery oj the Abdominal and Pelvic Regions. Pbila., F. A. 
Davis Co., 1934.) 
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Fig. 21. Figure 21 well illustrates how the broad ligaments and the vaginal 
fornix have been carried to a high level by the clamps when compared with 
Figure 20. It can here be seen when the space between the clamps is filled in 
with fibrous tissue and the extremities of the broad ligaments have retracted, 
as they do after removal of the clamps, just how well the vaginal fornix is 
held at this high point and how this would aid in correcting the marked 
prolapse of the vagina, bladder and rectal wall. It is apparent just how such 
elevation of vaginal fornix would assist in correcting the marked rectocele 
and cystocele, which was discussed at length in the general discussion of 
vaginal hysterectomy. 

It has been diflicult to bring out in the figures just how the vaginal fornix 
in the procidentias is carried to the high level which this figure is attempting 
to illustrate, but if the fact be borne in mind that the broad ligaments and 
the vaginal fornix are continuous, then it is easy to see that the vaginal fornix 
must be carried up by the clamped broad ligaments. {Kennedy, Practical 
Surgery of the Abdominal arid Pelric Regions. Pbila., F. A. Darts Co., 1934.) 
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Fig. Figure 22 illustrates a methodical manner of stopping hemorrhage 
which may be occurring in the broad ligament, vaginal forni.v, or in reality 
any remote or inaccessible region where hemorrhage might occur. 

The bleeding is supposed to be taking place at some remote or unseen part 
of the vaginal fornix or broad ligament. Forceps a has been placed on any 
accessible portion of the vaginal fornix or broad ligament in an effort to 
control the bleeding, yet the hemorrhage continues. Traction is now made on 
forceps A, and b placed above a, and still the hemorrhage continues. Forceps 
A is now taken off, traction made on b, and forceps a which is represented in 
this figure as forceps a' is placed a little above b, and so on in this hand-over- 
hand method, or forceps-over-forceps method continued until the hemorrhage 
is secured, the last forceps applied controlling the bleeding, the other is 
removed. 

It is well for the student to learn this methodical step of securing hemor- 
rhage, it is useful throughout the entire field of surgery and may prevent the 
operator who is doing a vaginal hysterectomy becoming alarmed. Operators 
have been known to needlessly open the abdomen in an effort to secure such 
hemorrhage. (Kennedy, Practical Surgen^ of ibe Abdominal and Pelvic Regions. 
Pbila., F. A. Davis Co., 1934.) 
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Fig. 23. Figure 23 demonstrates the completion of the surgical steps of the 
procedure and the method of inserting the gauze drains which act further as a 
plug or pack and prevent any prolapse of the abdominal viscera. These 
gauze drains also take care of any slight bleeding which is incident to the 
circular incision in the vaginal vault; more extensive bleeding than oozing 
is controlled by hemostats which remain until the clamps are taken off. 

The figure shows that two clamps only have been applied, more are used if 
necessary. The ends of the clamps arc shown being held by an assistant, the 
posterior vaginal wall is held down by the Sims’ speculum and the drains in 
griisp of a dressing forceps are passed well up into the space which was 
occupied bj- removed uterus. These drains extend up into the abdominal 
cavity to about the same height as the ends of the clamps which are grasping 
the extremities of the incised broad ligaments. After these gauze drains have 
been inserted and before the speculum is removed, the operator should make 
firm upward pressure on them with a forceps, in order that, when the specu- 
lum is removed, the drains may not be drawn out. 

As stated in the discussion, these gauze drains or packs and the forceps are 
removed at the end of forty-eight hours, the drains being withdrawn first, 
then the hemostats, if such have been used to control minor bleeding of 
vaginal fornix and the clamps removed last. 

In sensitive patients a hypodermic of morphine or a little gas may be 
given when the clamps are removed. {Kennedy, Practical Surgen' of the 
Abdominal and Pelric Regions. Pbila., F. A. Davis Co., 1934 .) 
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FiC. 24. Figure 24 shows the uterus has been removed by the clamp method. 
Clamps A and a grasp the extremities of tiic broad ligaments, forceps d and n 
elevate the anterior vaginal wall, permitting the finger to make a blunt 
dissection of the bladder from the vaginal wall. It is surprising how easily the 
bladder may be dissected by the finger from the vaginal wall, if the right 
plane is followed in the blunt dissection, W'e have had but one bladder 
injuiy in this dissection. 

Sims’ speculum retracts the posterior vaginal wall, the bladder and . 
anterior vaginal wall arc quite outside of the vaginal canal which easily 
permits a blunt dissection. 

Traction upon the clamps brings ail structures accessible to surgerj*. 
Slight traction on forceps b and b permit easy blunt dissection of the bladder 
from the anterior vaginal wall. 

Vaginal hysterectomy, clamp method, and this cystoccic operation being 
described can be done in from ten to fifteen minutes and the procedures 
have the lowest mortality of anj' major operation in surgerj'. (Kennedy, 
Practical Surgerj' of the Abdominal and Pelvic Regions. Pbila., F. A. Davis 
Co., 1934.) 
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Fig. 25. An incision of the anterior vaginal wall has been made between forceps 
B and B as shown in Figure 24. Forceps b and b in Figure 25 still cling to 
the extremities of the flap of the anterior vaginal wall, the finger is continuing 
the blunt dissection as begun in Figure 24. 

Forceps c is placed on the most posterior angle of the triangular flap 
of the vaginal wall; the dotted line indicates the amount of vaginal wall to be 
removed. 

The secret of the uniform success of the procedure depends upon the 
removal of a large section of the entire thickness of the anterior vaginal wall 
and the height to wliicli its removal extends, which is well up behind the 
bladder, extending into the circular incision which was incident to the 
vaginal hysterectomy. 

The retraction of the extremities of the broad ligaments incident to vaginal 
hysterectomy, clamp method, has much to do uith the success of this pro- 
cedure in the extensive proeidentias. 

Clamp A is shown in tiie grasp of the extremity ofthe right broad ligament. 
(Kennedy, Practical Snrgerxr oj the Abdominal and Pelvic Regions. Pbila., 
F. A. Davis Co., 1934.) 
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Fig. 26. Figure 26 shows the extremities of the broad ligaments in 
clamps A and a. Forceps c and c grasp the most posterior angle 
of the vaginal wall after the triangular section has been removed. 

The first silkworm gut suture of closure is shown. No forms of 
absorbable suture material must be used on account of discharge 
of infectious nature which follows vaginal hj-sterectomj-, clamp 
method. 

The dotted line of the suture shows that the needle has been 
driven back toward the bony attachment of the supporting struc- 
ture of the bladder, so that the tissue inclusion of the suture is 
of greater extent than area of bladder wall exposed. 

The big dark triangular area is the exposed bladder wall. Sims’ 
speculum is retracting the posterior vaginal wall. (Kennedy, Prac- 
tical Surgen' of the Abdominal and Pelvic Regions. Phila., F. A. 
Davis Co., 1934.) 




Fig. 27. Insert 1 shows first suture has been introduced, the second suture is 
being placed. A straight, short, strong needle is always used and is shown 
in illustration being driven back toward the attachments of the supporting 
structures of the bladder. 

In Insert 2 this same needle is seen having made a half turn and transfixed 
the supporting structures. The point of the needle shows in front of the 
bladder area and will be driven under the opposite side in like manner. 

We never use curv'ed needles, as they will not include as deep structures 
as the straight needle. 

Insert 3 shows the operation completed; all sutures arc sliotted; it can be 
seen that one end of the suture has been clipped, the other end passed 
through a guide shot, which makes removal of the sutures verj' easy, as 
verj' often the clamping shot becomes buried and might be missed in the 
removal of the sutures. 

Four, five or six sutures may be used and should be permitted to remain 
for twelve or fourteen days. 

To our knowledge, there is no combination of operations, which will give 
such uniform success in procidentias, as vaginal hysterectomy, clamp method, 
followed by a repair of the cystocele as illustrated by these four plates. 

For any hemorrhage primary or secondary, that has followed our vaginal 
hysterectomy clamp method, we have never done more than elevate the foot 
of the bed and give a hypodermic of morphine. We have had no deaths 
for hemorrhage. {Kennedy, Practical Surgery oj the Abdominal and Pelvic 
Regions. Pbila., F. A. Davis Co., 1934.) 
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It is often said that the support of the 
uterus is the pericervical tissue and that 
the uterus is steadied in its position by the 
broad and round ligaments. We take ex- 
ception to this statement and contend that 
anj'- operation which does not have for its 
basic principle the shortening of the broad 
ligaments, will fail to relieve the sjmiptoms 
from prolapse of the uterus with its marked 
cystocele. 

Proof of such statement exists in our 
almost daily experience with vaginal hys- 
terectomy clamp method. Namelj^ after 
all the tissues and ligaments which are 
attached to the cervix and uterus are 
severed, other than the broad ligaments, 
and forceful traction is made on the cervix, 
very little descent of the uterus can be 
obtained. This gives positive proof that the 
broad ligaments prevent the uterus from 
further descent and are most important in 
dealing with prolapse of the uterus and 
bladder. 

THE RETRACTION OR SHORTENING OF 

uterine and cervical ligaments 

INCIDENT TO VAGINAL HVSTERECTOMV, 
CLAMP METHOD 

The Sterling principle involved in vaginal 
hj'sterectomy, clamp method, is that of 
retraction and shortening of all sustaining 
uterine and cervical ligaments. 

All surrounding ligaments are incised 
incident to the vaginal hysterectomy, clamp 
method, and there is no suturing of the 
severed ligaments, which permits them to 
retract toward their pelvic attachments 
and thus pull, so to speak, the vaginal 
fornix and bladder to a high and normal 
level. In other words, we have greatl)'" 
shortened the broad, uterosacral and utero- 
pubic fascial ligaments and relieved these 
structures from the weight of the constant 
descending uterus with the accompanying 
descent of the bladder. 

There is not a ligature or suture used in 
the operation of vaginal hysterectomy with 
clamps. 

The descent of the uterus becomes 
pathologic when it exceeds the normal 


limit of freedom of movement and does not 
return to its anatomic level. 

INTERPOSITION OPERATION 

We have never endorsed the interposi- 
tion operation for cj-stocele for the reason, 
that we have seen a great number of 
apparent innocent uteri, which when re- 
moved proved to be malignant. If there is 
any considerable descent of the uterus, the 
cystocele is not sufficiently elevated by the 
interposition of the uterus, the elevation 
being a relative one. 

In prolapse of the uterus, all tissues, 
ligaments and anterior vaginal wall are 
much elongated and this condition is best 
corrected by the contraction and retraction 
of the ligaments which follow vaginal 
h3'sterectomy, clamp method. 

If the broad ligaments are sutured 
together as a hammock following vaginal 
hj^^sterectonij", the elevation of the vaginal 
fornix and the bladder is verj^ much less 
than that incident to retraction of these 
ligaments when released from the clamps 
and permitted to retract to their normal 
attachment, thus raising the vaginal fornix 
and bladder. 

The fibrous tissue which fills in between 
the retracted extremities of all the uterine 
and cervical ligaments constitutes the 
kejfstone in the new arch, which was the 
preoperative position of the uterus. 

Experience alone will demonstrate this 
most valuable service bj" Nature; the hand 
of man falls to do as much. This fibrous 
kej^stone which is formed by the granula- 
tion tissue filling in the space between the 
retracted extremities of all the incised 
uterine and cervical ligaments helps to 
form the new arch and gives support to the 
vaginal fornix and bladder sustaining these 
structures in their normal level or position. 

All suture operations lessen the depth of 
the vaginal canal, whereas it is length- 
ened in the clamp method of vaginal 
hj'sterectomj". 

It is our opinion that the slough of the 
broad ligament incident to the crushing bj"^ 
the clamp, and in fact all the incised tissues 
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which remain unsutured, is the secret of 
success in the treatment of the prolapsed 
uterus with marked cystocele. This princi- 
ple commends vaginal hysterectomy clamp 
method for malignanc}’' of the uterus as our 
most valuable procedure. 

In a, monograph the broad field of use- 
fulness of vaginal hysterectomy, clamp 
method, has been .discussed. 

In the Joseph Price Hospital it has 
almost completely supplanted the ab- 
dominal route for hysterectomy on account 
of its very low mortality, broad field of use- 
fulness and splendid postoperative histor3^ 

In this discussion we are concerned with 
vaginal hysterectomy only in its use as an 
operative procedure for uterine prolapse 
with marked cvstocele. 

In vaginal hysterectomy, clamp method, 
for uterine prolapse, Nature, through con- 
traction and retraction of the incised and 
unsututed structures, has performed a bet- 
ter operation on these prolapsed structures 
than is possible by operative procedures. 

CYSTOCELE OPERATION 

In the third degree prolapse of the uterus 
with extensive cystocele, as soon as the 
uterus is removed by the clamp method, 
we excise an extensive triangular area of 
the full thickness of the anterior vaginal 
wall, closing this area with silkworm gut 
sutures. 

No absorbable sutures are used as the 
slough incident to vaginal hysterectomy, 
clamp method, would infect any absorbable 
material used as burled sutures. 

Following this combination of procedures 
we have not had a patient return for addi- 
tional surgery; all have been relieved in 
every particular from the very distressing 
symptoms occasioned by the prolapsed 
uterus and associated cystocele. 

In a number of patients who had a 
marked rectocele, after having performed 
vaginal hysterectomy with clamps, and the 
cystocele operation as indicated, we have 
also repaired the posterior vaginal wall by 
the Hagar type of repair, using mass 
sutures of silkworm gut and shot all sutures 
.when used for either cystocele or rectocele. 


Although an infecting discharge may 
flow over these mass sutures, I have never 
seen a failure of repair from such infection. 
It is almost Impossible to infect a mass 
silkworm gut suture, as each suture not 
being buried is a drainage one and takes 
care of itself. This is a principle to be 
remembered in all mass or through-and- 
through sutures. 

However, it should be remembered, if 
vaginal hysterectomy is first performed 
followed by both repair of a C3^stocele and 
rectocele, additional surgerj^ has been 
performed and that the double anterior and 
posterior repairs, quite close the vaginal 
fornix which interferes with drainage 
incident to the vaginal hj^sterectom}’- with 
clamps. It is our opinion that the drainage, 
incident to the vaginal h^'^sterectomy with 
the clamps, has most to do with the yery 
low mortalit}’' of this operation which 
challenges all major operative procedures. 

If the operator has complete command of 
a patient who has a complete prolapse of 
the uterus with marked cj’^stocele and 
rectocele, the best results will be obtained 
bj"^ doing a vaginal hj'sterectomj'^ with 
clamps, immediatel}^ performing a ej'^sto- 
cele operation as advocated and illustrated 
bj’’ the preceding figures and then at the 
end of sixteen or seventeen da^’^s, before the 
patient sits up, perform a high posterior 
repair. This should be done in the exagger- 
ated conditions as it is difficult to make the 
posterior repair sufficient!}' high while the 
clamps and drains are in position. Further, 
b}" waiting these number of daj^s, the 
retraction of the vaginal wall has taken 
place, the tissues have been relieved of the 
congestion and h^^pertrophied condition 
and the results are the most pleasing of any 
vaginal work we do. 

No explanator}'^ discussion of the figures 
are made as each step in vaginal h^^ster- 
ectomjy clamp method, and the c^^stocele 
operation is illustrated. 

SUMMARY 

I . Vaginal hysterectomy, clamp method, 
is advocated for uterine prolapse. 
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2. We advocate this method on account 
of the great amount of retraction and con- 
traction of all the sustaining structures of 
the uterus and cersdx incident to the 
procedure. 

3. We further contend that no proce- 
dure which fails to elevate the bladder to 
normal position, will relieve the S3TOptoms 
of a prolapsed uterus. 

4. That all interposition operations 
leave a questionable organ from the stand- 
point of malignancj'^ and do not sufFicientl}^ 
elevate the bladder in the presence of a 
prolapsed position of the uterus. 

5. The remaining uterus or &ny portion 
of it onlj’' adds its weight to the congested 
and prolapsing vaginal fornix. 

6. That an}'- suture method of vagi- 
nal hysterectomy shortens the vaginal ca- 


nal, whereas, vaginal hysterectomy, clamp 
method, lengthens the same. 

7. The suturing of the sustaining liga- 
ments of the uterus prevents the contrac- 
tion and retraction of these structures 
which is the prime factor of success in 
vaginal hysterectomy, clamp method, for 
prolapse of the uterus. 

8. Vaginal hysterectomy with clamps 
can be performed in one-quarter the time 
that the suture method requires. 

9. In prolapse of the uterus with a 
moderate degree of c3'StoceIe, the C3'stoceIe 
will be corrected without additional sur- 
ger}”^ when the uterus is removed by the 
clamps. 

10. We advocate vaginal h3'sterectom3', 
clamp method, for practicall}’^ all d3'sfunc- 
tions of the sterile and prolapsed uterus 
after the age of fort}" 3"ears. 


€ 1 ^ 



LE FORT OPERATION FOR UTERINE PROLAPSE* 


Fred L. Adair, m.d., e.a.c.s. and Laura DaSef, m.d. 

CHICAGO 


T he treatment of uterine prolapse in 
women has always been a difficult 
problem which so far as cure is con- 
cerned can be solved only by surgical proce- 
dures. The previous tissue injury, resulting 
from childbirth as a rule, has destroyed 
natural supports which cannot be entirely 
reconstructed and the relaxation of the 
parts is difficult to remedy. The long stand- 
ing attenuation of tissues and the age of the 
patients make a satisfactory rehabilitation 
dilhcult or impossible. 

Every surgeon has had experience with 
the patient who presents a recurrent pro- 
lapse with history' of one or more operations 
whith renders another operation more 
difiicult and the prognosis for a cure less 
favorable. 

In addition, the older women are apt to 
present medical complications which in- 
crease the surgical risk. Cardiovascular- 
renal disease is common and diabetes 
occurs not infrequently. The prevalence of 
bladder infection in the cases of long stand- 
ing cystocele is well known. 

Because of these difficulties, numerous 
operations have been devised for the treat- 
ment of uterine prolapse. The present paper 
deals with the Le Fort colpocleisis, or 
median obliteration of the vagina, as a 
satisfactory method of treatment for care- 
fully selected cases in which other proce- 
dures offer a poor prognosis for cure. 

The operation was first performed by 
Neugebauer in 1867. It was popularized 
after 1876 by Leon Le Fort, Professor of 
Medicine, Paris. It was employed by 
numerous operators in all countries but 
after about 1900, reports in the literature 
were scarce until the past few years. How- 
ever, in the cases reported in the early 
literature, satisfactory functional results 


were obtained in 84 per cent of the cases, a 
high incidence of successful results from 
any operation for the cure of prolapse. 

At the Chicago Lying-in and Albert 
Merritt Billings Hospitals 45 cases of 
prolapse in older women have been treated 
by a modification of this operation since 
1931. Thirty-eight of these have recently 
been reported. 

The operation is obviously limited in its 
scope and can be used only in women well 
beyond the menopause. Since it obliterates 
the vagina except for two small lateral 
canals, it precludes the possibility of further 
function of this structure and its use is, 
consequently, confined to those women 
who have passed the menopause, to those 
who are widows and to those to whom 
active sexual life is of no further impor- 
tance. It may be used successfully in those 
cases of recurrent prolapse of the vagina 
following previous unsuccessful surgical 
treatment, such as hysterectomy, suspen- 
sion or plastic operation upon the vaginal 
structures. 

The prolapse must be reducible. If it is 
irreducible vaginal hysterectoni}^ should 
precede the colpocleisis. 

The pelvic organs should be free from 
pathology other than the prolapse unless 
the condition can be treated concomitantl3\ 

Senile or other types of vaginitis, ulcera- 
tion or erosions of the cervix or vagina 
should be cured bj^ preliminar}^ treatment 
prior to operation. 

A history of “spotting” is an indication 
for an antecedent dilatation and curettage. 
Schwabe feels that all cases should have a 
curettage to eliminate the possibility of 
carcinoma of the corpus. 

In the 45 eases reported here the opera- 
tive procedure has been adapted to the 
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individual conditions. In 9 cases vaginal sionall5% because of a previous operative 
hysterectomy, as well as the usual colpo- procedure or because of the age of the 
cleisis, was done. In these cases there was patient, the more extensive procedure is 



Fig. I. Case i. (86455) Photograph taken Novem- Ftc. 2. Same case. Photograph taken June i6, 
her 25, 1 935; genital prolapse prior to operation. J936, showing result obtained by operation. 


an erosion or ulceration of the cervix. In 
30 cases the operation consisted of the 
colpocleisis plus a perineorrhaphy. In 15 of 
these special plication of the vesicovaginal 
fascia was also done. A summary of the 
operative procedure is presented below: 


OPERATIVE PROCEDURE IN 45 CASES 

Le Fort colpocleisis + plication of vesicovaginal 

fascia + perineorrhaphy 14 

Le Fort colpocleisis -k perineorrhaphy 15 

Le Fort colpocleisis + plication of vesicovaginal 
fascia + perineorrhaphy + repair of enterocele i 

Le Fort colpocleisis -f- vaginal hysterectomy 9 

Le Fort colpocleisis 6 

(Removal of stone from ureter i case) 

(Repair of inguinal hernia 1 case) 


In the usual case the procedure consists of a 
combination of the colpocleisis with plica- 
tion of the vesical fascia and building up of 
the perineum for added support. This has 
proved to be a satisfactory' technic and has 
given quite uniformly good results. Occa- 


unnecessary, and a simple colpocleisis may 
suffice. 

The technique has been fully described 
and illustrated in an article in the August, 
1936 issue of the American Journal of 
Obstetrics and Gynecology. In brief the 
operation is performed as follows: 

1. Alternate progressive and down- 
ward denudation of the anter or and poster- 
ior vaginal walls is begun on a line about 
1.5 to 2 cm. above the external os. 

2. The lateral walls which are to form 
the lateral channels must be about 3 cm. 
in width. 

3. Interrupted sutures are successively' 
placed about 0.5 cm. apart approximating 
the edges of the incisions and forming the 
transverse and lateral channels as the dis- 
section is carried downward. 

4. If a cy'stocele exists, the bladder is 
freed and pushed upward and the fascia 
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underneath the vesical floor united by toms • of incontinence and inability to 
buried sutures. empty the bladder completely, pollakiuria, 

5. If a rectocele is present, it is treated dysuria and some nocturia; (3) those affect- 



Fig. 3. Case ii. (141660) Photograph taken April Fig. 4. Same case. Photograph taken June 16, 
27, 1936; genital prolapse prior to operation. 1936, showing result obtained by operation. 


by the Hegar type of operation. ing the rectum, such as constipation and 

6. The denuded areas under the vaginal inability to secure complete evacuation, 
flaps may be progressively approximated and in some instances hemorrhoids and 
by interrupted sutures if deemed necessary, even rectal prolapse; and (4) those arising 

7. The anter or flap is narrowed as it is from trauma to exposed portions of the 

dissected dowmvard to a point close to the genital tract which results in leucorrhea, 
external meatus. more or less bleeding and vulvar irritation 

8. The posterior flap is dissected down- with pruritus. 

ward to join with the semilunar flap of the The duration of the complaints was from 
perineorrhaphy incision. four months to forty-four years. 

9. The lateral channels are carried Nineteen of the patients had had no 
downward to the level of the introitus. previous treatment for the condition; 4 had 

10. The perineal wound is sutured in the been treated unsatisfactorily by means of 

usual manner. various pessaries; 7 had had operations and 

The ages of the patients in our series worn pessaries as well; and 22 had been 
vaj- ed from fifty-one to seventy-three submitted to prior operations. Among 
years; 5 of the patients were over seventy these were 3 vaginal hysterectomies, 6 
years. Only one was a nullipara; the re- abdominal hysterectomies, 3 suspensions of 
maining 44 had had from one to fifteen the uterus and 10 vaginal plastic opera- 
pregnancies. Twenty-three were widows; tions. Yet the original condition had not 
22 were married. been cured. 

The complaints from which these pa- The genital pathology found upon ex- 
tients suftered may be divided into four amination was as follows: complete pro- 
groups: (i) those ^yhich are referable to the lapse in 12 patients, complete prolapse with 
prolapse itself which produces a dragging enterocele in i , complete recurrent prolapse 
or bearing down sensation with backache after hysterectomy in 7, partial prolapse 
and more or less pelvic discomfort; (2) with rectocele and cystocele in 20 and 
those referred to the bladder with symp- rectocele and cystocele alone in 5. 
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The general complications increasing 
surgical risk may be of interest. Twelve 
patients had hypertension the blood pres- 
sure ranging from 168/108 to 210/100; 10 
were obese; 6 had cardiac complications; 
5 had albuminuria; 2 had diabetes mellitus; 
and 2 were under treatment for pernicious 
anemia. 

The following cases are presented briefljr 
in order to illustrate various points alreadjf 
discussed. 

Case i. (86455) Complete prolapse of the 
uterus with rectocele and cystocele and ulcera- 
tion around the external os. Complications: 
pernicious anemia and compensated mitral 
heart disease. 

The patient was fift3’’-four years of age, a 
widow, gravida 15, para 12; menopause occur- 
red in 1925. 

She was admitted to the clinics on Julj’’ 17, 
i933t for treatment of pernicious anemia. She 
was first seen in the Gjmecologj'- Clinic on 
November 15, 1934, because she had had 
symptoms referable to her bladder and to 
relaxed vaginal walls for manj'- years. Examina- 
tion revealed a third degree prolapse with 
large cystocele and rectocele. There were some 
shallow erosions on the anterior vaginal wail. 
Vaginal hji-sterectomy was advised but the 
patient did not return until November 24, 
1935 at which time there was a marked ulcera- 
tion of the vagina and cervLx around the 
ex'ternal os. 

The patient was admitted to the hospital 
on November 24, 1935, for treatment of the 
ulceration. She was kept at bed rest, a heat 
lamp was used to keep the areas drj' and the 
ulceration was treated with pjToligneous acid. 
Liver therapj’- was continued for treatment of 
the pernicious anemia. The patient was dis- 
charged on December 17, 1935 to remain in 
bed at home. 

She returned for operation on February 20, 
1936. The ulceration was now improved. A Le 
Fort colpocleisis with plication of the vesical 
fascia and a perineorrhaphy^ were done. The 
patient ran a mildly febrile course associated 
with pymria. She made a good recovery^ and 
was discharged on the twelfth postoperative 
day. 

Follow-up examinations were made on April 
8 , and June 16, 1936. The patient had no 
complaints. There were no urinary^ sjTOptoras. 


Examination disclosed normal multiparous 
external genitalia. On separating the labia, the 
line of suture between the anterior and posterior 
vaginal walls could be seen. The canals on either 
side were patent. On straining there was no 
protrusion of genital structures. 

The results are excellent both anatomicalh' 
and functionally. 

Case ii. (141660) Complete, irreducible 
prolapse of the uterus with ulceration of the 
area around the external os. Complication: 
diabetes mellitus. 

The patient was fifty y^ears of age, gravida 3, 
para 3. She had been married thirtj'-two j^ears 
and widowed four j'ears. 

She was admitted to the Out-Patient De- 
partment on December 3, 1935 complaining 
of a profuse vaginal bleeding for four day^s, 
pain in the right lower quadrant for one week 
and a “fallen womb” for two j^ears. Deliveries 
had been normal except for the first, which was 
instrumental. Menopause occurred in 1932. 
She had had no operations. 

Phy'sical findings showed a complete uterine 
prolapse with moderate erosion and superficial 
ulceration. Her blood pressure was 170/80, 
her weight 150 pounds. Urine e.\amination 
showed the presence of sugar. She was referred 
for treatment of the diabetes and instructed 
in the use of a heat lamp and bed rest for care 
of the ulceration about the cervix. The diabetes 
was controlled and the patient ready' for 
surgery' on March 24, 1936. 

She was admitted to the hospital on April 23, 
1936 for treatment of the ulceration by' bed 
rest and light treatments prior to operation. 

At this time examination revealed a large 
corpus completely' prolapsed outside of the 
vulva with an ulceration around the ex'ternal 
os measuring 5 cm. in diameter. The prolapsed 
uterus could not be reduced. Loops of intestine 
could be palpated through the prolapsed 
vaginal walls. 

On May' 9, 1936, a vaginal hysterectomy' plus 
colpocleisis, plication of the vesicovaginal 
fascia and perineorrhaphy' was done. The 
patient ran a febrile course. There was some 
sloughing from the operative area and a foul 
discharge. The patient was discharged on 
May' 22, 1936 still having some vaginal 

discharge. 

FoIIow-up e.xaminations were made on June 
5 and June 16, 1936. At the latter, the perineum 
was found healed, the visible transverse suture 
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line healed, the right canal open, the left 
closed. There was still some whitish discharge 
through the right canal. There was no prolapse 
on straining, no symptoms and the urine clear 
and sugar free. 

The final anatomic and functional results 
are good. 

C.ASE in. (101365) Prolapse of vaginal 
walls and cervix with ulceration of vagina. 

The patient was a widow, sixty-four years 
of age, gravida 4, para 3. 

She was admitted to the Out-Patient De- 
partment on April 2, 1934, with complaint of 
urinary incontinence. She had worn a ball 
pessary for the past few years without, how- 
ever, obtaining relief of her sjmiptoms. She 
had had a leucorrheal discharge for eight years 
which had been definitely blood tinged for 
two years. There was no history of serious 
illness. She had had a subtotal hysterectomj'^ 
twenty-five years prior. 

Her weight was 123 pounds; her blood pres- 
sure 150/80; all her teeth were absent; the 
heart and lungs were negative. 

Upon pelvic examination an old laceration 
of the perineum was found. Removal of the 
pessary revealed a prolapse of the remaining 
cervix and vaginal walls and areas of pressure 
necrosis on the vaginal vault. The adnexa 
were not palpable. 

After healing of the pressure necrosis of the 
vagina, the patient was admitted to the 
hospital on May 16, 1934. A Le Fort colpoclei- 
sis with perineorrhaphy was done on May 17, 
1934, under ethylene anesthesia. The patient 
had an uneventful recovery and was discharged 
on Maj" 28, 1934. 

Follow-up examinations were made on June 
18 and July ii, 1934. The patient had no 
symptoms except occasional constipation. Ex- 
amination disclosed a well healed wound, no 
sign of any prolapse and some slight tenderness 
over the perineum. 

The anatomic and functional results are 
ver3’- good. 


These 3 cases are typical of the condi- 
tions present and the results obtained. 

SUMMARY 

Twenty of the 45 patients had an un- 
eventful afebrile convalescence.. Cystitis 
and a mild dysuria occurred in several 
cases. Two patients developed an infection 
of the perineum. The average length of 
hospitalization was twelve days. 

Two cases terminated fatally. The first, 
a sixty-four-year old patient known to be a 
poor cardiac risk, developed coronary 
thrombosis on her eighth postoperative 
day and expired on her thirty-ninth post- 
operative day of hypostatic pneumonia. 
The second, a woman of seventy-three 
years who ran a mildly febrile course, died 
of a pulmonary embolus when she was 
allowed up on her ninth postoperative day. 

It has been possible to follow 33 of the 
45 patients from one to five years after 
operation. In 7 cases the follow-up has been 
less than a 3^ear. In 5 no follow-up was 
obtainable. Two deaths in the series give a 
mortality rate of 4.4 per cent. There was 
one recurrence of the prolapse through a 
wide lateral canal in one of the earlier cases. 
This has since been repaired with a func- 
tionall}’^ and anatomically satisfactor}^ re- 
sult. In 2 cases there was some sloughing of 
the tissues along the perineal and vaginal 
suture lines but healing b}^ granulation 
gave a final satisfactor}"^ result. 

In the remainder of the cases the results 
have been entirelj’^ satisfactory from both 
an anatomic and functional point of view. 
This represents ultimately satisfactory 
results in 95.6 per cent of the patients, 
including the 5 on whom a follow-up was 
not obtained but who were in a satisfactory 
condition at the time of their discharge 
from the hospital. 
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A GREAT many operations have been 
devised for the cure of prolapse and 
there is no doubt that wide differ- 
ences of opinion still exist. Perfect stand- 
ardization of operative procedure, of course, 
will remain impossible, but increasing 
interest in theManchester-Fothergill opera- 
tion would seem to indicate an approach to 
more general acceptance of uniform princi- 
ples upon which cure should be based. 

It is true that descent of the uterus can 
be corrected, at least temporarily, by some 
form of abdominal operation which changes 
the direction of the fundus by shortening 
its peritoneal stays or fixing it to the 
abdominal wall; colporrhaphj' has been 
shown to be effective, and colpectomy, 
hysterectomy, interposition or combined 
vaginal and abdominal procedures are 
advocated, too. Anatomical improvement 
ma}^ follow incomplete or poorly conceived 
operations. It is clear, however, that if 
defects in the actual supporting tissues of 
the uterus remain uncorrected, recurrence 
of prolapse is inevitable. 

The apparent ease of h3'sterectom3' 
invites removal of the uterus, but other 
tj'^pes of genital prolapse will follow this 
operation if no thought is given to the 
supports of the vagina and normal func- 
tions, too, are disturbed. Obliteration of 
the vaginal canal is effective, but applica- 
tion of the Le Fort principle is necessarilj’- 
limited. Interposition will cure prolapse, 
though the uterus is left in an unanatomi- 
cal position, and this operation maj' be 
done onlj'^ after the menopause, unless 
combined with sterilization; selection must 
take into account the size of the uterus, 
avoid conditions which would interfere 
with easy change to its new position and 


consider the possibilit}' of an operation 
upon the uterus at a later date. Success of 
cvcr\' one of these procedures must depend 
upon a common factor, reconstruction of 
uterine or vaginal support. 

Prolapse of the uterus clearh’ refers to 
descent of that organ, x’et clinical bulges in 
the genital canal or lengthening of the 
supravaginal cervix arc often looseh' called 
prolapse. The cervix maj' protrude through 
the vaginal outlet without anj' descent of 
the fundus whatever, in fact the anteverted 
uterus ma\' have been firmh' fi.ved to the 
abdominal wall bv operation; the infra- 
vaginal cervix ma^' grow downward, too, 
but as yet no perfectly satisfactory reason 
has been given for this cervical h^-per- 
trophj’ and elongation. Cj’Stocele, rectocele 
or enterocele often occur with descent of 
the uterus, but true prolapse is always 
accompanied b\’ inversion of the vaginal 
vault and changes in the curve and calibre 
of the vaginal tube. Bulges in the vaginal 
wail ma\' be cured bj’ simple removal of the 
stretched tissue, mobilization of the under- 
Ring bladder or rectum and suture without 
tension. Enterocele is somewhat different; 
it will persist or recur after anj' vaginal or 
abdominal operation unless it is recognized 
clinicalh" as a posterior vaginal hernia, and 
treated bj' high ligation of the hernial sac 
and obliteration of the cul-de-sac. 

ClinicalR the perineum is not alwaj’S 
torn in cases of prolapse; in fact complete 
rupture of the perineal bodj" through the 
rectum is ver}" rarelj"^ associated with 
prolapse, and cannot cause it. A wideR 
dilated vagina is the result of loosening of 
its own supports or the boring descent of 
the falling uterus; of itself it can not cause 
prolapse. No increased amount of intra- 
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abdominal, pressure will cause prolapse 
until the uterus becomes loose; all the 
factors so often mentioned, as flaccid 





Fig. 1. Prolapsus exposed for operation, (For 
illustrative purposes a large retractor is figured 
throughout the series, the field of operation 
appearing relatively small. The parts also 
appear to be more outside the vagina than in 
life. The retractor is not used in operating as a 
rule.) 

abdominal walls, large abdominal tumors, 
cough, hard work, are often seen in women 
with serious defects of the pelvic floor 
without prolapse. Increased size of the 
uterus is of scant importance, as large uteri 
are often found in good position and in the 
more serious forms of prolapse the uterus 
is rather constantly small. The fundus 
cannot descend until it becomes loose 
enough. All causes may be discounted but 
one, the stretching of the fibromuscular 
subperitoneal tissue which attaches the 
cervix and the upper end of the vagina to 
the fixed structure of the pelvis. This lesion 
must be present. 


Rectocele or cystocele may occur inde- 
pendently or together without descent of 
the uterus. Since complete division of the 



Fig. 2. Operation for prolapsus. Incision for 
anterior colporrhaphj' without amputation of 
cervix. 


perineum occurs without bulging of the 
anterior vaginal wall, this is evidence that 
the bladder has its own supports in the 
vesicovaginal fascia. Rectocele is due to 
rectal adhesion and bulge following the 
laceration of parturition or infection in the 
rectovaginal septum and has nothing to do 
with prolapse. All the structures of the 
pelvic floor, everything that closes the 
bony outlet of the pelvis, are interdepend- 
ent, yet the floor plays no part in uterine 
support except as it maintains the length 
of the vagina. 

Today no one believes that the eight 
peritoneal folds so long dignified by the 
name of ligaments, are of any consequence 
whatever in maintaining the cervix at its 
proper pelvic level. They are not ligaments 
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at all but act simply as stays or guy lines in 
preserving or altering the direction of the 
fundus in its varying relationships to 



Fig. 3. Operation for prolapsus without ampu- 
tation of cervix. Triangle of anterior vaginal 
wall removed to expose parametrium and 
paravaginal tissue. The first and second 
sutures are shown. 

changing intra-abdominal pressure, preg- 
nancy and parturition. They can uphold 
the uterus but a short time if its true 
supports are impaired. 

Our knowledge of the pathology of 
prolapse depends upon a small amount of 
necrops}’- material, deductions from com- 
paratively few dissections, and strangely 
enough infants and nulliparas for the most 
part, and a vast amount of carefully con- 
sidered operative experience. Some investi- 
gators make use of old and unnecessarily 
complicated terminology, while others give 
new names to previously well described 
tissues. Some operators have isolated 
fascias and ligaments, and have utilized 


them in their operations, while others deny 
their existence. Kochs called the para- 
metria! vascular coverings the cardinal 



Fic. 4. Operation for prolapsus without amputation 
of cen'ix. As the incision is dosed, the cervix disap- 
pears upwards and backwards. For purposes of 
illustration it is here shown pulled more down- 
wards and forwards than it is in pr.tcticc. 

ligaments. Mackenrodt, too, felt that the 
parametria fi.xed the cervix, and called the 
firm connective tissue and muscular fibres 
which he found accompanj'ing the uterine 
vessels there, the transverse ligaments of 
the uterus. Bissel was convinced of the 
importance of the visceral portion of the 
endopelvic fascia in the bases of the broad 
ligaments below the uterine vessels. This 
tissue forms the cardinal ligaments which 
have been seen by many observers, de- 
scribed in detail by Nyulasy and photo- 
graphed by Spalding, but not found at all 
by others. A vast confusion has resulted. 

An important part of Halban’s operation 
is the reefing of the ver}’’ vesicovaginal 
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fascia, which Goff found so frail and not a vagina lies well above the pelvic floor, it is 
fascia at all, while Halban maintains that obvious that its own supports must lie 
it can be separated as a tliick layer in every somewhere between the pelvic diaphragm 



Fig. 5. Operation for prolapsus by amputa- 
tion of the cervix, combined witlr anterior 
colporrhaphy. The specimen consists of 
the portion of vajtinai wall removed to- 
petlier with the cervix. 

instance. Bonney finds this pubocervical 
tissue strengthening the anterior vaginal 
wall and describes the cardinal ligaments of 
the vagina as two somewhat fan shaped 
expansions of fibromuscular tissue inserted 
into the fascia covering the side walls of 
the pelvis along the lines of attachment of 
the levator ani muscles. He has isolated 
these structures some 500 times in the 
living and points out that dissecting room 
preparations and frozen sections are use- 
less, since the pathology of the living so 
often difiers from that of the dead. 

There can be no doubt that broadly 
viewed, the supports of the uterus are 
found in the pelvic subperitoneal tissue or 
parametrium, and the structures of the 
pelvic floor. Since the upper part of the 



Fio. 6. Opemtion for prolapsus by amputation of 
the cervix, combined with anterior colporrhaphy. 

The incision is made, the vaginal wall and cervix 
have been removed, and the first three stitches 
inserted. 

and the pelvic peritoneum. The cervix can 
not descend until its own supporting tissues 
lengthen. Stretching of the pelvic floor will 
follow, though it may precede, with in- 
creasing drag or pull on the cervical 
parametrium. 

Anatomical discussions have needlessly 
complicated the subject, for clinical evi- 
dence is strong that shortening by approxi- 
mation of the parametrial tissue, whatever 
it may be called, will stabilize the cersux at 
a high level. This principle has been applied 
for many years, first perhaps by Heming, 
but certainly by Sims in 1858 when he 
brought together in front of the cervix a 
V-shaped denudation of the anterior vagi- 
nal wall. Emmet improved upon this 
operation. Baldwin buttonholed the vagina 
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the actual cautery at the time of operation 
if they are not infected. Symptoms, other 
than those due to the protrusion itself, are 
few and inconstant but they should be 
carefulty tabulated for check later. Group- 
ing cases is valuable, but it is important to 
remember that there is no universal!}^ 
accepted classification of prolapse. To some 
“third degree” or “complete” means only 
protrusion of the cervix, yet complete 
prolapse should refer only to protrusion of 
the entire uterus. It is practical to divide 
cases into (i) partial descent of the uterus 
within the vagina, (2) protrusion of any 
part of the uterus and (3) protrusion of the 
entire uterus. The term procidentia should 
be avoided, as it is now loosely used and 
confusing. Since the success of all local 
anesthesia largely depends upon adequate 
preparation of the patient for it, 10 gr. of 
luminal or pentobarbital should be given 
the night before, and K gr. of morphine 
and 34'5 o gr- of scopalamine one hour 
before operation. 

THE OPERATION 

Other diagrams of the technique of this 
operation have been published, but because 
modifications have been so few and so 
unimportant since Donald first devised 
this operation, my illustrations have been 
taken from the chapter on prolapse by 
W. E. Fothergill, in the New System of 
Gynaecology, published in 1917. This is 
significant, since they are still good. 

Fig. I . With a tenaculum on the cervix, 
the vagina and cervix are thoroughly 
scrubbed with soap and dried; it is best 
not to paint the tissues with an antiseptic. 
The labia minora are widely stitched to the 
buttocks out of the way. Using a 0.5 per 
cent novocain solution and a long needle, 
infiltrate the perineum first, then the entire 
labia majora and the vaginal sulci as high 
as possible; a large amount of solution is 
now injected into the parametrium through 
the lateral fornices, close to the cervix and 
fundus. Estimate the length of the uterus 
with a sound; if more than three inches the 


cervix should be amputated. Curettage is 
done only when indicated. 

Fig. 2. With Kocher clamps pick up two 
points in the lateral fornices about three 
inches apart, on either side of the external 
os. Replace the cervix with the tenaculum, 
antevert the fundus and see if the clamps 
will meet in front of the cervix; if they meet 
too easilj^ adjust them, keeping them as 
far apart as possible,, yet without tension 
and without shortening the anterior vaginal 
wall. Place another clamp in the midline 
as close to the urinary meatus as possible. 
Mark out this triangular area deeply 
through the entire vaginal wall and remove 
it with the knife, scissors or finger and 
sponge, beginning at the apex; Shaw begins 
at the base, which is better for partial 
prolapse, and since the long sides of the 
triangle often have to be recut, he curves 
these lines outward. Venous bleeding 
laterally may give some trouble. Hemo- 
stasis should be good. 

Figs. 3 and 4. Close the denuded area 
from side to side with interrupted sutures. 
The first stitch is placed just in front of the 
cervix, in the base line of the triangle, and 
the next outside, continuing in the base 
line with deep bites from side to side, with 
a wide but shallow anchorage to the cervix 
in passing. At the angles remove the clamps 
and close deeply, joining the angles and 
sides of the triangle, first removing more 
mucosa if necessary to correct any bulge. 
Only the first few sutures shown in Figure 3 
are tied at once, else the cervix will dis- 
appear and make further sutures difficult, 
if not impossible to insert. The remaining 
sutures are left long, clamped at the ends 
and are tied from above downwards in the 
order in which thej'^ were put in, as soon 
as closure approaches the urethra. This 
completes the operation for prolapse. 
Repair of the posterior wall is not shown. 

Fig. 5. Appearance of the tissue re 
moved when the cervix has also been 
amputated. The denudation is quadrangu- 
lar, or roughty diamond shaped, a fourth 
clamp having been placed midpoint in the 
posterior f6rnix fairly close to the cersfix. 
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The three other clamps were set as in 
Figure 2, except that the two lateral clamps 
picked up the vaginal wall back of the 
middle of the cer\dx. The anterior vaginal 
flap is removed first, the posterior vaginal 
flap freed, both drawn over the cervix and 
seized with the cervnx b}' a tenaculum 
which makes definite traction. The bladder 
is then pushed up, the cervix closelj'^ dis- 
sected free from its attachments using 
scissors and clamps, and out across at the 
desired level, keeping another tenaculum 
on the cer\nx just above the cut. The cervi- 
cal canal is now enlarged with graduated 
dilators. Ligation of the vessels in the 
parametrial tissues is not done until ready 
to include this tissue in the closing sutures, 
or thej'^ will retract and be lost. 

Fig. 6. Sutures through the new cer- 
vical opening and the vaginal mucosa 
are inserted to the best advantage and tied 
at once. Stiirmdorf sutures are not used, as 
conization of any cerfucal remnant is 
unnecessary. 

Fig. 7. The three stitches shoum are 
rarely enough. Suture of the cenucal to the 
vaginal mucosa should be approximated 
carefully. The next sutures are important. 
Starting in the base line back of the new os, 
later tying together the lateral angles of the 
triangle, they are put in from side to side, 
the first few lightly catching the anterior 
face of the uterus as they pass. These may 
not be tied until all are in place. Para- 
metrial ligation continues, and the clamps 
are removed and this tissue included as 
closing sutures are placed from above 
downwards. Occasionally it is of advantage 
to close this tissue separately as a deep 
layer later attached to the flap. The uterus 
is replaced gradually as the sutures are 
tied. Sutures about the os, tied but left 
long, are pulled upon to determine the 
status of the cer\nx, and now cut. The 
posterior wall repair is not shown. 

Note. Except for ligations and the 
subcuticular suture in the perineum, all 
catgut is No. 2, forty day chromic. No 
nonabsorbable sutures are used. No vaginal 
pack is necessary or advisable, 'but hemo- 
stasis must be good. No continuous sutures 


are used. No posterior wall operation is 
shown in the illustrations, because any 
good repair will suffice. Posterior colpor- 
rhaphy is done onlj’ to narrow the vagina, 
change its direction, lengthen it when 
possible and make descent, if it should 
recur, difficult and tedious. 

AFTER OPERATION 

Postoperative care is usually simple. 
Dressings are not used, but the perineum 
is of course cleansed after voiding or 
defecation. If foul discharge occurs, gentle 
syringe irrigation of the vagina, using a few 
ounces of boric acid solution through a 
glass catheter, is helpful. A retention 
catheter, left in onl3' when denudation has 
been carried to the urinarj^ meatus, is 
removed on the third da3^ For vaginal 
drainage, patients assume face position on 
the fourth da}', and are encouraged to sit 
up in bed as soon as the}' are able. A 
glj'cerin enema is given on the fourth daj' 
and ever}' other day thereafter. On the 
twelfth day patients are allowed out of bed 
and discharged on the fourteenth day, 
being warned only not to strain at defeca- 
tion. At follow-up examination two weeks 
later it may be necessary to cauterize small 
granulating areas in the vagina or about 
the cer\'ix. 

SUMMARY 

The basic principles underlying opera- 
tions for genital prolapse are discussed and 
the disadvantages of operations other than 
colporrhaphy are briefly stated. The Man- 
chester-Fothergill operation meets all in- 
dications well, except when there is uterine 
disease best managed by hysterectomy. 
The operation is described. Hardly modified 
at all since first done by Donald, it has 
stood the test of time. Its excellent end 
results warrant greater interest in the 
operation in this country. 

All illustrations are taken from W. E. Fother- 
glll’s article on “Prolapse in New System of 
Gynecolog}',” edited by Eden and Lock3'er, 
London, Alacmillan & Co., Ltd. 19x7. 

]For References see p. 477.] 



VAGINAL HYSTERECTOMY IN CURE OF PROLAPSUS UTERH 

N. Sproat Heaney, m.d., f.a.c.s. 

CHICAGO, ILL. 


V AGINAL hysterectomy was very 
early utilized in the treatment of 
prolapsus uteri. When, however, the 
nature of acute appendicitis was learned 
and operations were performed for its 
relief gynecologists soon abandoned the 
vaginal attack on pelvic pathology' of all 
sorts and entering the abdomen devised 
new procedures for the relief of women’s 
ills combining with them removal of the 
“chronic” appendix, fixation of the mov- 
able cecum and other more or less meddle- 
some procedures. In consequence they lost 
their vaginal technique and failed to hand it 
on to their successors. Now, however, that 
thousands of operations have demonstrated 
that the associated operations which these 
gjmecologists were performing were rarel}'^ 
helpful, but on the contrary were fre- 
quently harmful, there is a swing towards 
indicated surgery and the abandonment of 
prophylactic operations with the result 
that the vaginal approach to gynecological 
problems is again becoming popular and 
with it interest in the cure of prolapse by 
operating from below. 

When cystocele or rectocele or both are 
present but the uterus is at its proper level 
or only partially descended some operation 
may be very fairly considered which con- 
serves the uterus using it as a fixation point 
to support the proposed plastic operations. 
When the uterus, however, is so prolapsed 
that it lies outside the body it must be 
removed in order that its lengthened 
supports ma,y be reached and utilized to fix 
and hold up the vaginal walls after proper 
plastic reduction has been accomplished. 

No operation taxes the experience of a 
gynecologist so much as does one for the 
cure of a complete prolapse, whether the 
approach is vaginal alone or combined with 


laparotomy. The most difficult step is to 
prevent the recurrence of cystocele, the next 
of high rectocele. If failure occurs after 
vaginal hysterectomy it is lamentable be- 
cause relief then can probably only be 
obtained by obliteration of the vagina. A 
complete procedentia should not be the 
first vaginal operation a surgeon does. He 
should work himself through the various 
steps of increasing relaxation and descensus 
if disappointment is not to occur. On the 
other hand, it is incumbent upon one 
setting himself up to competently attend 
to operative work on women to pass this 
necessary schooling. Vaginal operations are 
far less dangerous than abdominal ones and 
this is of importance in prolapse for it so 
frequentl}^ requires operative relief in the 
aged and infirm. 

The first step in this operation is the 
same as in an interposition operation, the 
loosening of the bladder from its attach- 
ments to the vaginal wall and uterus. The 
cervix is pulled strongly downward and the 
cervix is circumcised, the incision being 
started just below the level of the bladder. 
If uncertainty arises as to the location of 
the bladder this may be decided by intro- 
ducing a uterine sound through the urethra 
and sounding the bladder’s depth. In the 
center of this transverse incision the vaginal 
mucosa is carefully freed from the under- 
lying tissue wide enough to introduce the 
points of a blunt curved scissors. The 
scissors are introduced under the mucosa 
with the curve forward and shoved under 
the mucosa upwards toward the urethra, 
shoving forward an inch at a time then 
opening the scissors careful^ to separate 
the vaginal wall from the bladder up until 
close under the urethra. The scissors are 
then withdrawn and used to split the 
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anterior wall from cen^ix until close under 
the urethra. The anterior vaginal wail is 
then detached from the bladder laterally 
either with gauze pressure or knife dissec- 
tion until as much of the lateral flaps is 
loosened as is to be removed. In complete 
prolapse the urethral sphincter is ahvaj^s 
relaxed and if the patient is not incontinent 
it is due to the urethra being bent on itself, 
and incontinence will follow the straighten- 
ing of the urethra produced b}^ the prolapse 
operation unless the urethra is tightened. 
To do this the urethra, must be exposed bj' 
a wide dissection of the vaginal wall from 
the surface of the urethra. Much bleeding 
will be saved if this is left until later in the 
operation. The bladder is freed now from 
the anterior surface of the uterus up to the 
peritoneal fold, usuall}’^ with gauze pressure 
but occasional!}^ by direct dissection. Care 
must be taken to separate the bladder at 
the urethral attachments pushing the 
ureters free for about an inch on each side. 
Now all bleeding points must be secured 
and ligated with fine catgut. Suturing with 
a fine needle is most satisfactory. The pa- 
tient will be saved much blood if at the 
beginning of the operation she is given 2 c.c. 
of pituitar}'^ extract. 

The anterior cul-de-sac is now incised, a 
narrow bladed retractor is introduced and 
the bladder and ureters are held forward 
out of the way. The posterior cul-de-sac 
is then opened and a similar narrow bladder 
retractor is introduced. Separating these 
retractors as widely as possible allows 
ample exposure and drawing them towards 
that side being worked upon keeps the 
ureters out of the way. With a narrow 
clamp similar to a gall-bladder clamp the 
sacrouterine ligament is clamped and cut 
and the clamp immediately replaced by a 
fixation suture of No. 2 ten-day chromic 
catgut very firmly tied and the ends of the 
ligature held by a hemostat so that the 
sacrouterines may be later recognized. In 
the same way the uterine vessels are 
clamped and the clamp replaced wfith a 
suture ligature. All vessels must be tied 
very firmly and the pedicle in each case is 
transfixed to guard against the retraction 


of the vessel. The same kind of chromic 
catgut is used through all the rest of the 
operation. Next, the upper portion of the 
broad ligament including the round liga- 
ment is clamped in the same way and 
ligated and this ligature also held by a 
hemostat. The ovary on this side is in- 
spected and either removed or spared 
according to its health and the age of the 
patient. In a similar way now the opposite 
side is worked upon and the broad ligament 
detached from the uterus and the uterus 
removed. Now the urethra is freed from the 
overlying vaginal mucosa and an inconti- 
nence operation is performed by drawing 
the fascial tissues lateral to the urethra 
over the urethra itself by two or three 
interrupted sutures. Then the excess vagi- 
nal mucosa is excised by the removal of the 
vaginal flaps which had been loosened from 
the bladder, and the vaginal mucosa is closed 
over the length of the urethra with inter- 
rupted chromic sutures. Now comes the 
most important step in the anterior portion 
of the work. The ligature holding the round 
ligament is pulled down strongly on the left 
side and with a long Allis forceps the 
round ligament is clasped as high above the 
ligature as possible and held. The opposite 
round ligament is similarly treated with a 
second Allis forceps. Now a suture is passed 
through the anterior vaginal flap at the 
level of the internal urinary meatus, a bite 
of the fascia covering the urethra at that 
level is taken, the suture is carried to the 
round ligament at the spot held fay the 
Allis forceps where a bite of it is taken and 
the Allis forceps removed. The suture then 
passes to the opposite round ligament, the 
Allis forceps are removed and the suture 
carried out through the anterior vaginal 
flap on the right side at the same level as it 
entered, haAung taken a bite of the fascia 
over the urethra at that level. The suture 
then is drawn tight, the round ligaments 
are pulled down and the urethra and 
anterior vaginal wall are likewise pulled up 
and the bladder thereby is supported on 
the posterior surface of the broad liga- 
ments. Then with interrupted sutures the 
broad ligaments are sewn together from 
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above doAvnward. The ligatures holding 
each sacrouterine are then pulled upon and 
a suture is passed as high above the ligature 
as possible, first through the left sacrouter- 
ine and then through the right. Before, 
ho V ever, this suture is drawn together and 
tied the anterior fold of the peritoneum is 
found behind the broad ligament and sewn 
with continuous catgut to the posterior 
flap of peritoneum. Now the sacrouterines 
are drawn together and tied. Then the 
remaining closure of the anterior vaginal 
wall is performed with interrupted chromic 
catgut, taking a bite of the united broad 
ligament each time. 

Now the posterior work is to be done. A 
low colpoperineorrhaphy will not suffice in 
a prolapse operation. The posterior mucosa 
must be undermined clear up to the cul-de- 
sac and the sacrouterines identified from 
their lower side. The redundant posterior 
vaginal mucosa is now removed. Then a 
suture is passed through the left sacro- 
uterine, and then the right and the sacro- 
uterines drawn together. Care must be used 
here to have sufficient exposure and the 
rectum must be avoided. Successively lower 
interrupted sutures are taken in the sacro- 
uterines, then of the fascia lateral to the 
rectum covering it OA-er until the level of 
the levators is met. Now the vaginal vault 
is completely closed and also the posterior 
vaginal wall down to the level of the leva- 
tors. All bleeding vessels must be ligated 
separately or sutured instead of depending 
upon running sutures to stop bleeding. The 
levators are left in their fascial coverings 
instead of being exposed for two reasons. 
The muscles have no inherent strength 
when dissected free from their fascial 
coverings and by leaving them un- 
dissected much troublesome bleeding is 
avoided. From this point downward the 
operation proceeds by interrupted sutures 
of chromic catgut down to the vaginal 
entrance. Each suture includes the vasfinal 
mucosa, then a bite in each levator and 
its fascial supports, and out to a corre- 
sponding point through the opposite 
vaginal flap. Interrupted sutures strangle 
less tissue and leaving the mucosa 


between sutures open, allows the drain- 
age of fluids so that the patient has 
less pain and better healing. The perineal 
plastic is completed with black silk sutures, 
which are more reliable than catgut and 
more comfortable to the patient than silk- 
worm gut. 

Experience only will teach how much of 
the vaginal mucosa to remove. In general 
it is safe to leave a little more .of the ante- 
rior flaps than seems reasonable when work- 
ing anteriorly, making up for any excess 
left by removing more posteriorly when 
found necessary later in the operation. If 
too much is taken out in front it cannot 
be corrected posteriorly without spoiling 
the result, so if a cure is to be promised the 
vagina may be too tight. The tighter the 
vagina the more insurance there is against 
a recurrence but coitus must be alloAved 
for unless the patient has been specifically 
questioned and provision for coitus can 
be disregarded. Conclusions based upon 
age, infirmity, social or marital condition 
must not be substituted for catechising or 
one may have a cured but unhapp}^ 

. patient. 

Spontaneous voiding after such an exten- 
sive operation is not to be expected, hence, 
it is advisable to introduce a rubber reten- 
tion catheter to remain in place until the 
stitches are removed on the seventh day 
and the patient allowed to be out of bed. 
The ordinary Pezzar type is not adapted 
to this use because when pulling it out the 
large head may undo the plastic work done 
on the urethra. We use the hollow tip 
Malecot two-wing rubber retention cathe- 
ter type because when it comes time for its 
removal the catheter may be cut off close 
to the urethra and a sound introduced to 
lengthen out the head so that it may be 
removed without dilating the urethral 
walls. 

SUMMARY 

The technique is described in detail for 
vaginal hysterectomy in the cure of pro- 
lapsus uteri. Special emphasis is given to 
the prevention of recurrence of cystocele 
and rectocele. 
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C ancer of the corpus or uterine 
body has long been regarded as 
curable by hj'-sterectomy in the 
surgicall}'^ operable cases. That this wew 
is incorrect is amply indicated by the five 
year end result statistics of various clinics. 
We are indebted for this information to 
the careful and accurate follow-up systems 
now maintained, often at considerable 
expense, in practically all hospitals. 

It has been ver3>- disturbing to the gjme- 
cologist to ascertain that hysterectom}’- 
alone rarely gives 40 per cent of five year 
cures in this disease. At the Memorial 
Hospital from 1918 to 1931, inclusive, 217 
cases of cancer of the corpus were under 
observation and treatment and 78, or 
36.4 per cent, of these cases are still living 
for periods varying from five to eighteen 
years. However, not all of the 139 cases 
now dead died from cancer, many succumb- 
ing to other illnesses due chiefly to or 
associated with advancing years. 

Clinically cancer of the corpus seldom 
occurs before the fortieth j^ear, and the 
average age is between fiftj^-four j'^ears and 
fifty-five ^’'ears. This age incidence estab- 
lishes it as a postmenopausal disease in the 
majority of cases. This fact is of consider- 
able importance, as in many instances, 
patients are inclined to regard the bleeding 
associated with it as of little consequence 
and to attribute it to a return of the normal 
menstrual cj’^cle. Thus they often delay 
seeking medical advice for months. It is 
well known that untreated cases of cancer 
of the cervix rarelj^ live longer than two 
years and seldom are curable if symptoms 
of the disease have been present for one 
3'ear. On the other hand, many cases of 
cancer of the corpus come under observa- 
tion after sjTOptoms have been present for 
one to two years and still are curable by 


radiation therapj" or operation, or a com- 
bination of both procedures. From this 
observation it would appear that adeno- 
carcinoma of the corpus frequentl}’’ may 
remain localized to the endometrium for a 
long time before it invades the myo- 
metrium or spreads to other parts of the 
bodj”^ through the lymphatics or blood 
vessels of the uterus. 

Histologically cancer of the corpus is a 
form of adenocarcinoma or so-called glan- 
dular cancer, as distinguished from cancer 
of the cervix which usuall}" is of the 
squamous variety. A limited number of 
cases of cancer of the corpus occur in 
which the histologic structure is composed 
of a mix'ture of glandular and squamous 
tissues, giving rise to a form of tumor 
growth called adenoacanthoma. Usuallj’’ 
the squamous characteristics in these 
tumors are regarded as instances of squa- 
mous metaplasia occurring in glandular 
structures. 

Very rarely one meets with what his- 
tologically appears to be a true squamous 
epidermoid cancer arising in and limited to 
the corpus. 

A study of the histologic characteristics 
of the tumor grov'th in a large series of 
cases would indicate that there are two 
major histologic groups of endometrial 
adenocarcinoma into which the cases may 
be divided. Of these two groups, one, known 
as adenoma malignum is of lesser histologic 
malignancy and likewise of lower clinical 
malignancy than the second group. (Fig. l.) 

Histologicallj'- the adenoma malignum 
group of cases is characterized by a lawless 
overgroui;h of glands in papillarj’’ form or 
in gland groups or bundles surrounded by 
stroma and penetrating into the mj'O- 
metrium. This histologic form of penetra- 
tion is slow and these are the cases that 
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may still be curable despite a history of that better results had been obtained in the 
bleeding for one or more j^ears. cases in which irradiation had been com- 

In the other group, the adenocarcinoma, bined with h^’-sterectomy or had been used 



there is not only overgrowth and invasion 
of myometrium by glandular tissues in 
groups and bundles as in the above cases, 
but there is destruction of the basement 
membrane and invasion and infiltration 
into the stroma and lymphatics of cancer 
cells individually and in strands, columns 
and cellular masses. Often indeed there is 
such an extensive cellular overgrowth that 
almost all evidence of gland structure is 
absent. These cases are distinctly more 
malignant histologically and clinically than 
those of the first group. Even with a rela- 
tively short history, less than six months, 
they may be incurable because of local and 
distant metastases. (Fig. 2.) 

In reviewing our cases in 1930 it seemed 
to us that our end results were poorest in 
the group of adenocarcinoma cases treated 
by hysterectomy without irradiation and 


exclusively. 

In an effort to acquire additional in- 
formation on this point we have quite 
uniformly subjected most of our cases of 
cancer of the corpus to irradiation before 
the hysterectomy is done. 

The irradiation, since most of the pa- 
tients are beyond the menopause consists 
of a pelvic x-nxy therap}’’ c^^cle of 750 r or 
1000 r given to each of four pelvic fields. 
This is given in daily doses, usually 
divided, and using a 200 k.v. machine. 

A week or ten days after completing the 
x-ray therapy cycle, a diagnostic curettage 
is done and radium capsules are inserted 
into the corpus and cervix for an average 
dose of 3600 milligram hours. If hyster- 
ectomy is planned to follow the irradiation 
it is usually done four to ten weeks 
later. 
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In man}- instances preliminary deep 
x-ray therapy is omitted and we must 
depend upon the intrauterine application 
of radium alone for our irradiation results 
because man}^ of these elderly patients are 
not only quite obese but also have a heavy 
pendulous abdomen so that efficient ex- 
ternal irradiation is impossible. This we 
regard as unfortunate for we believe that 
adequate deep x-ra}'' therapy given before 
the curettage and the insertion of radium 
offers to the patient greater protection and 
increased hope of cure. 

In our last five year series there were 31 
cases seen in 1930 of which onlj' 22 offered 
an opportunity for planning a course of 
treatment with irradiation or surgery. The 
remaining 9 cases were instances of hope- 
lessly advanced recurrent and metastic 
cancer following inadequate irradiation or 
operation elsewhere and died within a 
few months. Of the 22 cases, 16 or 73 per 
cent, are alive. It is interesting that 7 of 
the 16 living cases were treated by irradia- 
tion therapy only, 4 of these wth radium 
and 3 with radium and .v-rays. The 3mung- 
est of these 7 patients was fifty-seven years 
and the oldest seventy-five 3’^ears, the 
average was sixt3’^-three 3'ears in this group. 
It is evident that we were dealing with an 
age group considerabl}" above the average 
for cancer of the corpus and in which h3'^s- 
terectom}' would entail grave risk of serious 
complications. No doubt this, to a large 
degree, was a determining factor in the 
decision to restrict treatment to irradiation 
in these cases. 

In 9 of the 16 living cases surger}- was 
the method of choice. It was combined in 
ever}’- instance but one with irradiation. 
The single exception was a patient thlrt}'- 
nine 3'ears of age with multiple m3'omata 
in which no prelimlnar}’’ curettage was done 
as the histor}’- and the examination sug- 
gested onh- fibrom3mmata. Panh3^ster- 
ectoni}’- was done and the pathologist’s 
report on the uterus and tumors was 
adenoma malignum and adenom3"oma. 
There was no postoperative irradiation 
given and patient has remained well. 


In the remaining 8 cases preoperative 
irradiation with radium alone or combined 
Avith .Y-ra3^s was done. The operative 
procedure alwa3's was complete h3-ster- 
ectom}’- with removal of both tubes and 
both ovaries and Avas performed from four 
to ten AA’-eeks after the irradiation. It is 
quite interesting that the average age of 
the 9 cases AA’-as fift3^-two 3'ears AA-hich AA-as 
eleA'en 3'ears less than the aA'erage age of 
those in AA'hich treatment AA'as limited to 
irradiation. It is reasonable to assume that 
the}' AA'ere regarded as much better surgical 
risks and therefore the h3'sterectom3’ AA’as 
undertaken. 

Six of the 22 cases in the series are 
regarded as dead although one of them, 
fift3'-one 3'ears of age, in AA'hich panh3's- 
terectom}' AA'ithout irradiation had been 
done for adenoma malignum complicating 
large fibroids, AA'as aa'cII and free from 
eA'idence of disease for three 3'ears AA'hen 
AA'e lost contact AA-ith her. One died in her 
seA'ent3'-first 3'ear from cardiac disease tAA'O 
and a half years after radiation therapy- 
Another died in her seA'ent3'-third 3'ear, 
also from cardiac disease four 3'ears after 
radiation therap}'. The histologic t3'pe of 
carcinoma in these 2 cases AA'as adeno- 
carcinoma Grade iii and Grade ia', respec- 
tiA'el}'. Despite the extremel}' malignant 
histologic t3'pe of cancer, both patients 
AA'ere free from eA'idence of cancer AA'hen 
the}' died. 

A fourth patient treated AA'ith radium 
and x-ra3's for papillar}' adenoma malignum 
died eight months later foIloAA'ing a railroad 
accident. All eA'idence of cancer had dis- 
appeared. The remaining 2 cases AA'ere A'er}' 
adA'anced cases of corpus cancer, sixt}'- 
seA'en and sixt3'-eight 3'ears old. The}' AA'ere 
treated AA'ith radium and .v-ra3's and liA'ed 
one and tAA'o 3'ears, respectiA'el}' and died 
from cancer. 

Thus it is seen that 3 of the 6 cases AA’ere 
free from eA'idence of their disease AA’hen 
the}' died, one free from cancer for three 
A'ears AA’as lost track of and 2 died of cancer. 

There seems to be a A'er}' marked asso- 
ciation of fibrom 3 'omata AA'ith the incidence 
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of endometrial cancer. Whether it is more 
than coincidence is difficult to say since 
uterine fibromyomata are extremely com- 
mon and cancer of the corpus is rather 
infrequent in comparison. However, it 
seems to me of the utmost importance to 
do a diagnostic curettage to rule out 
endometrial cancer in all cases of uterine 
bleeding associated with fibromyomata 
when the patients are over forty-five years 
of age, before resorting to hysterectomy. 
If the curettage reveals tissue grossly 
resembling cancer, intrauterine radium and 
if feasible -v-raj’- therapy should be prompth' 
instituted and the hysterectomy temporar- 
ily postponed. 

In possibly one of every 3 cases treated 
by irradiation followed four to ten weeks 
later by hysterectomy, the pathologist 
will find evidence of persistent cancer in 
the removed uterus. Often this is said to 
show marked irradiation changes and to 
be nonviable. 

Nevertheless the uncertainty associated 
with such findings makes it absolutely 


essential for us to follow with close observa- 
tion for at least a 3^ear each and every 
patient in whom treatment for the cancer 
is limited to irradiation. 

If uterine discharge or bleeding should 
again be observed three or four months or 
longer after radiation treatment, a second 
diagnostic curettage should be done and if 
cancer is found intrauterine irradiation 
should be repeated and, if at all feasible, 
hysterectomy should follow the second 
course of radiation treatment. 

CONCLUSIONS 

It is evident from this discussion that, 
based upon our experience and observation 
at the Memorial Hospital in the care of 
patients suffering from primary cancer of 
the corpus, the writer believes that ade- 
quate radiation therapy alone in the less 
favorable cases or preliminary to panhys- 
terectomy in the surgicall}’’ operable 
cases Iways should be the routine 
procedure. 




REFERENCES OF DR. GORDON 


Bissel, Doug.\l. Sxirg., Gxnxec. and Obst., 28: 138, 1919. 
Bonney, Victor. Jour. Obst. and Gx’nec. Brit. Emp., 41 : 
669, 1934. 

Bulxard, E. a. Am. Jour. Obst. and Gxvtec., 1 1 : 623, 
1926. 

Fothergill, W. E. Jour. Obst. and Gxnxec. Brit. Emp., 
38: 251, 1921; Ne%v System of Gynaecology-, Ed. 
Thomas Watts Eden and Cutlibcrt Lockyer, 
London, Macmillan & Co., Ltd., 1917, Vol. ii, 
p. 626. 

Goef, Byron H. S'nrg., Gynec. and Obst., 57: 763, 1933. 
Gordon, Charees A. Am. Jour. Obst. and G\mec., 29: 
547 , 1935 - 

Gough, Alfred. Jour. Obst. and Gxniec. Brit. Emp., 38: 
S44, 1931. 


H.alban. Gynlikologische Operationslehre, Berlin and 
Vienna, Urban und Schwarzenberg, 1932. 
Mackenrodt, a. Arcb.J. GxTiak., 48: 393, 1895. 
Maier, F. H. and Thudium, W. J. Am. Jour. Obst. and 
Gxmec., 24: 248, 1932. 

Mestitz, Walter. Sxirg., Gxnxec. and Obst., 54: 663, 

1932- 

Nyulasy, Arthur J. Surg., Gxmec. and Obst., 33: 53, 
1921. 

Sp.alding, Alfred B. Am. Jour. Obst. and Gx.'nec., 12; 


655, 1926. 

Sh.aw, W. Fletcher. Am. Joxir. Obst. and Gxmec., 26: 
667, 1933; Jour. Obst. and Gx'nec. Brit. Emp., 41 : 
8 ^ 3 . 1934- 
Continued from p. 470. 



FIBROMYOMA UTERI 

J. P. GrEENHILL, M.D,, F.A.C.S. 

Professor of Gynecology, Loyola University Medical Sclioo! 
CHICAGO, ILL. 


T he most common benign growths of 
the body of the uterus are designated 
as mj'omata, fibromata, fibromj'o- 
mata and fibroids of the uterus. The exact 
etiology of these tumors is unknown but it 
appears likelj* that some endocrine dis- 
turbance is responsible for them. They 
practically alwaj's arise in the uterine 
musculature and may remain localized 
there as interstitial myomata, thej"^ may 
grow outward into the peritoneal cavitj' as 
subperitoneal fibroids, or they may en- 
croach upon the uterine cavit}' as sub- 
mucous myomata. Some fibroids arise in 
the cervix (cervical fibroids), others e.xtend 
into the folds of the broad ligament 
(intraligamentous fibroids), and some lose 
all or most of their attachment to the 
uterus (parasitic fibroids). 

Most fibroids are firm and present a 
whitish, glistening surface on incision. The 
grov'ths are composed of bundles of fibres 
running in many directions but they can 
be readily shelled out of their bed because 
the}'- usually have a capsule which permits 
the removal of one or more tumors in 
young women without sacrificing the 
uterus. The original source of the blood 
supply for fibroids is from the uterine 
musculature, but later in their develop- 
ment nourishment may be derived from 
the omentum, the Fallopian tubes, the 
mesenteric blood vessels, the intestines, the 
bladder and the abdominal wall. 

Mostly all myomata present gross or 
histologic evidence of hyaline degenera- 
tion. Some show edema and others liquefac- 
tion of the hyaline tissue with or without 
the formation of cysts. Sometimes ede- 
matous or cystic fibroidsaresosoftonpalpa- 
tion that if the uterus is symmetrically 
enlarged pregnancy can be ruled out only 
by incising the tumor. However, before 

4 ' 


operation in cases of small, soft tumors 
where roentgenograms or the stethoscope 
is not of assistance in the diagnosis, the 
Aschheim-Zondek or Friedman test should 
be performed to eliminate the possibility of 
pregnancy. 

Small amounts of calcification may be 
found in many myomata but large calcified 
nodules are rare. Necrosis of fibroids occurs 
often, especially in the large submucous 
types. Suppuration takes place occasionally 
in submucous tumors but rarely in the 
purely interstitial and subperitoneal varie- 
ties. When suppuration occurs, symptoms 
arise such as fever, chills and severe pain in 
the lower abdomen. An abscess in a fibroid 
is rare. 

In many cases of fairly large fibroids, 
especially the submucous variety, the 
uterine endometrium presents some dis- 
turbances but generally these are not 
serious. However, the association of carci- 
noma of the uterus with fibroids is not 
infrequent and should be considered when 
deciding upon the proper form of treat- 
ment. Kelly and Cullen found 25 cases, or 
about 1.7 per cent of adenocarcinoma of the 
corpus uteri in a series of over 1400 cases 
of uterine fibroids. They also found 18 
other cases in which a myomatous uterus 
was associated with carcinoma of the 
cervix. 

The tubes and ovaries were found to be 
abnormal in a relatively large proportion of 
women with fibroids. Kelly and Cullen 
found that one or both tubes were adherent 
in 423 of 934 cases. Hydrosalpinx was 
observed in 88 cases, hematosalpinx in 12, 
salpingitis in 48 and pyosalpinx in 41. In 
more than one-half of the cases the ovaries 
were either adherent or presented some 
pathologic condition. The possibility of 
these disturbances, just the same as an 
'8 
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associated cancer, must be eliminated 
before a definite course of therapy is 
chosen. 

The bladder is generally undisturbed in 
cases of fibroids but occasionally it is dis- 
placed upward into the abdomen. This is 
due to traction on the bladder as the 
fibroids grow cephalad, and also to upward 
pressure of subvesical fibroids. When the 
bladder is disturbed, patients may have 
frequent or painful urination and occasion- 
ally retention of the urine. Because the 
bladder is often displaced great care must 
be exercised in cutting across the tissue 
covering the anterior surface of a fibroid 
uterus, which resembles peritoneum but 
which, in reality, may be the bladder. 

The ureter is frequently distorted where 
a large intraligamentous fibroid is present. 
Hence, during such an operation the 
surgeon should watch carefull}'^ for the 
ureter on the side of the intraligamentous 
fibroid. 

SYMPTOMS AND SIGNS 

Fibroids are generally found in women 
between thirty and fifty years of age. A 
large percentage of these women never 
conceive, but what proportion of this 
sterility is due to the fibroids and how 
much is due to the associated pathologic 
conditions, such as tubal and ovarian 
disease, is unknown. In most cases men- 
struation is normal in rhythm and amount, 
but often the amount of the flow is in- 
creased. If there is excessive bleeding the 
fibroids are practically always of the 
submucous type. With this variety of 
fibroids there is usually an increasing 
monthly loss of blood because the daily 
amount of blood lost is distinctly greater 
than normal. As a result of this blood loss 
a definite secondary anemia develops. 

Pain is an infrequent symptom of fibroids 
even when large tumors are present. In 
fact, moderate sized fibroids, especially 
those impacted in the pelvic cavity give 
rise to much more pain than large tumors 
which generally grow upward into the free 
peritoneal cavity. Pain may result, how- 


ever, when the fibroids are adherent to 
other structures. 

Many authors refer to cardiac complica- 
tions which are observed in women with 
fibroids, but there is no proof of the exist- 
ence of a “myoma heart” or that the 
presence of cardiac abnormalities are 
caused by the fibroids. The secondary 
anemia which is present in many women 
with fibroids is undoubtedly responsible 
for some of the cardiac symptoms and 
signs. 

Most fibroids are not discovered by the 
patient until she consults a physician. It is 
only the large growths which cause suffi- 
cient protuberance of the abdomen that 
focus the patient’s attention on this 
region. 

DIFFERENTIAL DIAGNOSIS 

Among the conditions with which fibroids 
may be confused are intrauterine preg- 
nancy, ovarian cyst or other ovarian neo- 
plasms, ectopic pregnancy, carcinoma of 
the uterus and hematometra. 

It is frequently impossible to differ- 
entiate on bimanual examination between 
a pregnant uterus and a uterus which is 
symmetrically enlarged due to a soft 
fibroid. The absence of menses, the cus- 
tomary breast changes, a soft cervix and a 
Hegar sign point to a gestation. Likewise, 
a positive Aschheim-Zondek or Friedman 
test indicates a pregnancy. When the 
tumor mass is large, the stethoscope and 
roentgenograms usualty enable one to 
make a definite diagnosis. Of course, preg- 
nancy may be present in a fibroid uterus 
and if this occurs conservatism should 
nearly always be followed. 

At times during an operation, a fibroid 
uterus is very soft and cystic and has the 
same purplish color as a pregnant uterus. 
If the surgeon is in doubt as to whether or 
not pregnancy exists he should first of all 
study the relationship of the round liga- 
ments and tubes to the uterine mass. In a 
myomatous uterus there is usually as3mi- 
metry of the round ligaments and tubes. 
If these are S3mmietrical the surgeon 
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should manipulate the uterus to try to feel 
a fetus. If this gives no definite informa- 
tion, he should inject pituitary extract 
directly into the uterine musculature. A 
pregnant uterus will quickly contract 
symmetrically and become whitish in 
color. A uterus containing a large soft 
fibroid will also contract and become 
blanched but usually not to the same 
extent as a pregnant uterus. Furthermore, 
it may be possible to outline the fibroid 
distinctly from the main portion of the 
uterus. If the injection of pituitary extract 
fails to definitely differentiate between a 
gestation and a fibroid uterus, it is safe 
to cut down into the uterine musculature 
very gently and deliberately until it is 
certain that the thick muscle is due to a 
fibroid or until the bag of waters is seen 
bulging into the incision. If a fibroid is 
present, no harm has been done. Even 
when a pregnancy is present one may cut 
down to the bag of waters with impunity in 
most cases, as evidenced by the many 
myomectomies which have been performed 
during pregnancy without interrupting the 
gestation. If the incision in the uterus 
exposes a pregnancy, the incision should be 
sutured and the uterus left intact. If during 
operation a pregnancy is found in a fibroid 
uterus, some or all of the fibroids should be 
removed and the gestation left undis- 
turbed. If there are too many fibroids for 
enucleation, especially if they are not large 
ones, it is best to leave the uterus and the 
pregnancy and close the abdomen. At full 
term a cesarean section may be performed 
and the uterus amputated at the same time. 
However, if the woman is comparatively 
3'oung, she should be delivered through the 
natural passages when labor occurs. Not 
infrequently after labor the fibroids dimin- 
ish considerably as involution occurs and 
the tumors become so small that an opera- 
tion is not necessary. 

Generally, it is easy to tell an ovarian 
grovU:h from a fibroid uterus; but where a 
fibroid is cystic and projects laterally, this 
may be impossible to differentiate from an 
ovarian cyst which is adherent to the 


uterus. It may also be difficult to differ- 
entiate a fibroma of the ovary from a 
uterus which contains one laterally or 
posteriorly projecting, subserous fibroid. 

If an ectopic pregnancy has been rup- 
tured for some time and is adherent to 
neighboring structures it may be difficult 
to differentiate it from a fibroid uterus. 

In carcinoma of the uterus there is 
practically always intermenstrual bleeding. 
If the carcinoma is in the cervix, inspection, 
the Schiller test and biops}* will permit a 
definite diagnosis. If the carcinoma is in 
the body of the uterus, a curettement will 
prove its presence. A biopsy or curettement 
is especially important where a sloughing 
submucous fibroid presents at the cendx or 
in the vagina. Likewise, a curettement 
should always precede the intrauterine ap- 
plication of radium or the use of roentgen- 
ray therapy for fibroids. 

A hematonietra can usually be diagnosed 
from the history of absent menstrual flow, 
a soft, boggy, symmetrical uterine enlarge- 
ment and especially the finding of a closed 
e.xternal os on palpation and speculum 
examination. The obstruction may be at 
the internal os. The introduction of a 
probe through the external and/or internal 
os and dilatation of the cervix will liberate 
dark, tarry blood. 

TREATME.Vr 

Until recently it was generally accepted 
that a uterus could be removed or the 
menstrual function could be eliminated by 
operative or irradiation castration, with 
relative impunity in women under forty 
years of age. However, in recent years 
some gjmecologists have raised the lower 
age limit for these procedures to fort3’'-five 
years. This was done because most women 
do not undergo the change of life until they 
are about fortj^-six years of age or older. 
Hence the nearer to this age that the 
menses are artificially stopped, the fewer 
the disturbances which wilfl result. Fortu- 
natelj^ fibroids, particularlj'^ large ones, are 
uncommon in women under thirtj’^ years of 
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age. Our chief concern is in women between 
thirty-five and forty-five years of age. As 
a general rule it may be said that small, 
hard uncomplicated fibroids which produce 
no symptoms require no treatment. Women 
who have small fibroids should have a 
bimanual examination at least twice a 
year. Nearly always it will be found that 
these fibroids grow slowly over a period of 
many years and no treatment need be 
instituted except, perhaps near or at the 
menopause. However, if such fibroids 
begin to grow rapidly, become soft or 
produce bleeding or pain, some form of 
treatment must be instituted. 

Myomectomy. In young women when 
treatment must be employed, the ideal 
operation, from a physiologic point of view, 
is myomectomy. This permits a conserva- 
tion of the menstrual and perhaps also the 
reproductive function. In fact, it fre- 
quently happens that women who have 
fibroids and who have never been preg- 
nant, conceive and give birth after myo- 
mectomies. Hence, in some cases at least, 
fibroids cause sterility. 

Myomectomy may be performed through 
the vagina or through the abdomen. Unless 
one is skilled in the vaginal approach to the 
abdominal cavity, it is best to restrict the 
operation of vaginal myomectomy to pe- 
dunculated submucous fibroids which pro- 
trude through the cervix. Such myomata 
may be removed by placing a suture on the 
pedicle, if this is possible, and then excising 
the tumor. In most cases, however, it is 
simpler to place a clamp on the pedicle, 
excise the tumor and ligate the pedicle; or 
the clamp may be left on the pedicle for 
twenty-four to forty-eight hours after 
removal of the fibroid. Occasionally, a 
pedunculated fibroid is so large that the 
pedicle can be reached only after the 
removal of one or more pieces of the tumor. 
In some instances a vulsellum or tenaculum 
can be placed on the pedicle or the fibroid 
and the latter twisted slowly and steadily 
through a number of circles until the 
tumor has separated from its attachment 
to the uterus. Generally, there is no bleed- 


ing after this procedure. In most instances 
it is advisable to place a small iodoform 
pack in the cervical canal immediately 
after the myoma is removed. The pack 
should be removed in three or four hours. 

If a pedunculated submucous fibroid is 
infected or necrotic, great gentleness is 
necessary in removing it in order to avoid 
spreading infection. Where a sloughing, 
infected submucous myoma is associated 
with other fibroids which extend upward 
into the abdominal cavity, it is dangerous 
to perform an abdominal operation or 
insert radium. The proper course to follow 
is to remove the submucous fibroid through 
the vagina and then wait a few months 
before performing an abdominal hyster- 
ectomy or using radium. Even in the cases 
where a submucous fibroid is not grossly 
necrotic or infected, it is dangerous to 
perform an abdominal hysterectomy after 
the removal of the submucous fibroid 
through the vagina. The reason for this is 
that most, if not all pedunculated sub- 
mucous fibroids which protrude through 
the cervix are infected. 

Abdominal myomectomy is advisable in 
young women, especially if there is only 
one large fibroid or a few moderate sized 
ones. This operation is particularly to be 
preferred in women who are desirous of 
having children and whose tubes and 
ovaries are normal. Following myomectomy 
there is about a 35 per cent chance for a 
pregnancy whereas the likelihood of recur- 
rence of fibroids is not more than about 
5 per cent. However, m^mmectomy should 
not be performed (i) if the patient is near 
the menopause; (2) if the tubes and ovaries 
are diseased; (3) if there are a large number 
of fibroids in the uterus; or (4) if there is 
some associated disturbances in the uterus, 
such as an adenomyoma or a carcinoma. 
A surgeon should not definitely promise a 
patient that he will do only a myomectomy. 
After opening the abdomen he may find 
that it is far safer for the patient to have a 
hysterectomy, hence he should alwa3’’s have 
the patient’s consent to do whatever he 
finds necessary. 
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Frequentl}^ mj’omectom}" is a much 
more difficult procedure technicaify than 
a supracervical hysterectomy^ Therefore, 
great care must be exercised in the proper 
selection of cases for this operation. Bleed- 
ing is usuaify much more profuse than in a 
simple hy^sterectomyr; hence it is important 
to be certain the patient has a sufficient 
amount of blood before operation. If neces- 
sary^ one or more blood transfusions should 
be given prior to operation. 

On opening the abdomen, a careful 
inspection of the uterus, fibroids, tubes and 
ovaries should be made. If the tubes are 
diseased it is preferable to remove them 
together with the part of the uterus con- 
taining the fibroids. A sufficient portion of 
the uterus usually* may'^ be left to continue 
the menstrual function provided, of course, 
at least one functioning ovary^ or part of 
one can be left behind. If the woman is 
near or at the age of the menopause, the 
entire uterus should be removed with the 
tubes and ovaries. 

It is usually^ easy^ to remove subperi- 
toneal and pedunculated tumors, except 
those densely^ covered by' omental adhe- 
sions. The latter adhesions must first be 
cut away' after ligation of the omental 
^'esseIs. In many instances, especially' those 
where the omental adhesions have been 
present for a long time, a large part of the 
omental fat has disappeared leaving numer- 
ous large, blood vessels exposed. These may' 
be punctured or torn easily' hence great 
care must be exercised in ligating them. 
After the omental apron has been freed 
from the fibroids, the enucleation may' be 
performed readily'. In an occasional case it 
is preferable to first free the fibroid from 
the uterus and then separate it from the 
omentum. 

It is less desirable to enucleate interstitial 
fibroids which e.xtend into the uterine 
cavity' because there is more risk of infec- 
tion. If the uterine cavity' is entered, it is 
best to dilate the ceix'ical canal from above 
in order to permit the escape of blood. 

Where a fibroid has a pedicle, it is 
necessary only to cut a wedge shaped area 


around the pedicle at its origin in the 
uterus and suture the opening in the 
uterus with interrupted catgut. If any' 
bleeding vessels are exposed, they' should 
be ligated separately'. Usually', however, 
there is no pedicle but a portion of the 
fibroid is deeply' imbedded in the uterine 
musculature. In such cases, an incision 
should be made over one portion of the 
capsule of the tumor and the fibroid shelled 
out. This procedure is easily' carried out in 
most instances wth the aid of a pair of 
scissors, a knife handle, or the fingers. 
If two or more fibroids are close together, 
it is often possible to remove them through 
the same incision. This diminishes the 
number of wounds in the uterus, it reduces 
the number of suture lines to which 
adhesions may' be formed, it also diminishes 
the amount of catgut to be absorbed and 
it cuts down the time of the operation. If a 
fibroid is firmly' adherent to the intestines, 
the bladder, the ureter or other structure, 
a portion of the capsule of the fibroid should 
be cut away' from the tumor and left 
attached to the organ to which it is 
firmly' united. The bed of the my'oma 
should be closed with interrupted catgut 
sutures in as many' lay'ers as are necessary'. 
Bleeding can be reduced considerably' not 
only' by the constant application of sponges 
to the bleeding areas, but also by' having an 
assistant make constant strong upward 
traction on the uterus. All bleeding points 
should be ligated or sutured. An additional 
procedure which is used routinely' in every' 
case of my'omectomy' is the injection of 
pituitary' extract directly' into the uterine 
musculature. Such injections definitely' 
reduce the amount of bleeding. Regardless 
of what aids are employ'ed to reduce bleed- 
ing, the abdomen should not be closed until 
it is absolutely' certain that all bleeding 
from the uterine wounds and omental and 
other adhesions, has been controlled. The 
uterus should be carefully' inspected for 
bleeding after it is replaced in the pelvic 
cavity' because occasionally' there is no 
bleeding while the uterus is pulled upon 
and under tension, but bleeding starts 
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when the uterus is pushed back into the 
pelvis. If even slight bleeding persists after 
the abdomen has been closed, it may result 
in infection, leading to peritonitis and 
adhesions resulting in intestinal obstruc- 
tion. Occasionally, the abdomen may have 
to be reopened to check such bleeding. 

After the wounds in the uterus have been 
completely closed, it is advisable to remove 
small pieces of omentum and sew them over 
the suture lines. This will limit the number 
of adhesions to the uterus. Sometimes it is 
possible to peritonealize the suture lines 
with the round ligaments. 

In many instances, where a number of 
myomata are removed, the uterus has an 
odd shape and is much larger than normal. 
However, usually after a few months 
the uterus resumes a fairly normal contour 
and because of involution decreases in 
size. 

Radiation Therapy. The customary 
treatment of multiple fibroids consists of 
either abdominal removal of the tumors or 
the use of radiation therapy. In properly 
selected cases both forms of therapy pro- 
duce excellent results. Irradiation in the 
form of intrauterine application of radium 
or external roentgen ray treatments should 
be done preferably by one familiar not only 
with the proper technique, but also with 
the indications and especially the contra- 
indications to this form of treatment. 
Radium is generally preferred to roentgen 
ray therapy. The commonly accepted con- 
traindications to the use of radium are as 
follows : 

1 . A fibroid uterus which is larger than 
a three months’ pregnant uterus. However, 
much larger tumors than this can be treated 
successfully with roentgen rays. 

2. A uterus which contains peduncu- 
lated submucous or subserous fibroids. 

3. Fibroids which have grown rapidly. 

4. Fibroids which are very soft or 
tender. 

5. Fibroids which produce pressure 
symptoms or pain. 

6. Tumors associated with pelvic in- 
flammatory disease. 


7. Where a previous operation has been 
performed, radiation therapy is not advis- 
able because of the possibility of the 
existence of adhesions between the intes- 
tines and the uterus. In such cases, intes- 
tinal complications may develop some time 
after radiation therapy from the inability 
of the intestines to move out of the effec- 
tive range of the radium rays. 

8. Where severe anemia is present, 
unless one or more blood transfusions 
are employed before the treatment is 
instituted. 

9. In the presence of profuse uterine 
bleeding especially because the bleeding 
ma}”^ not cease for weeks after the radiation 
treatment has been completed. 

10. Pregnancy is definitely a contra- 
indication to the use of radiation treatment. 

11. Women under forty-five years of age 
should not have radium except where 
operation is contraindicated. In practically 
ail the cases where sufficient irradiation is 
employed to check uterine bleeding and 
bring about a shrinkage of the fibroids, 
ovarian function is abolished. In women 
considerably below the normal menopausal 
age, distressing symptoms often arise. 

12. Tumors which develop after the 
menopause. 

13. Where carcinoma is present, irradia- 
tion alone may or may not be employed. 
Regardless of this, irradiation should never 
be employed without preliminary curette- 
ment of the uterus not only to determine 
whether or not malignancy is present but 
also to detect the presence of a submucous 
gro\\ 7 ;h which is a contraindication to the 
use of radiation therapy. 

14. Obstruction in the cervix is a contra- 
indication because it prevents the insertion 
of radium into the uterine cavit3^ 

15. Where there is doubt about the 
correct diagnosis it is best to operate. 

16. Intense fear of having radium treat- 
inent is a contraindication to its use. 

In all cases before using radiation ther- 
apy it is wise to make cultures of the 
vaginal flora and to clear up an^’^ vaginal 
or cervical discharges which are present. 
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Occasionally, a fatality fr{>ni sepsis occurs 
after the use of radium, hence every elfort 
should be made to eliminate all possible 
local infections. 

If radium is to be employed it should be 
used shortly after the cessalitm of a men- 
strual flow in order to eliminate the pos^-i- 
bility of any further bleedin^r. If radi\im 
is used in the second half <»f an internien- 
strua! interval, the patient frequently has a 
How of blood after the treatment. 

Generally, a dirse of about i8on mj;m. 
element hours irroduces a permanent 
amenorrhea and diminution in si/e of the 
fibroid tumors. Mowever, in many cases 
1500 mgm. clement hours will suliiee and 
in some instances even 1200 mgm. element 
hours arc satisfactory. If roentgen rays arc 
used the dose should be 450 r units applied 
through two fields at the seal of the 
ovaries. A diagnostic cureltement should 
always precede either radium application 
or roentgen ray treatment, 
Hyslcroinyovicctomy. Operative removal 
of the entire uterus with the fibroids has a 
number of advantages over radiation 
therapy. First there is absolute certainty 
that the tumors arc removed and the 
bleeding will be stopped. Secondly, opera- 
tion enables an inspection of the tubes and 
ovaries with an opportunity for removing 
them if they arc diseased. Likewise, regard- 
less of the size, location, consistency and 
condition of the fibroids, they may defi- 
nitely be treated successfully by surgical 
means. Furthermore, operation permits 
removal of any malignancy which is asso- 
ciated with the fibroids. This is an impor- 
tant consideration because sarcoma occurs 
in about i per cent of fibroids and carci- 
noma is associated with fibroids in an 
additional 2 per cent. During pregnancy, 
operation offers the only means of removing 
fibroid tumors. The disadvantages of 
operation, compared with radiation ther- 
apy, are a distinctly higher mortality and 
morbidity and greater expense to the 
patient. 

Removal of a fibroid uterus may be 
accomplished through the vagina or by 


means of a laparotomy. In general, only a 
small fibroid uterus should be removed 
through the vagina. Only an experienced 
gynecologist should attempt the vaginal 
removal of a fibroid uterus which is larger 
than an eight weeks pregnancy. Where the 
uterus is larger than this, it can seldom be 
brought out without the preliminary 
removal of pieces of the tumors by niorccl- 
l.ation. Occasionally the only way to 
remove such a uterus vaginally is by bisec- 
ti«m with removal of each half separately. 
These operations however, are frequently 
attendetl with technical diflicultics. Any 
vaginal hysteromyomcclomy is dillicult in 
a woman who has never had a delivery 
through the natural passages. In all cases 
it is advisable to have the abdomen pre- 
pare<l InTore operation should some com- 
plication arise which would necessitate a 
laparotomy. Such an occurrence is rare but 
it is well to be prepared for it, 

.Abdominal supracervical hysteromyo- 
mectomy is the most common form of 
treatment of fibroids of the uterus. Tech- 
nically, it is the simplest for most surgeons 
and the results are generally excellent 
where there are no associated disca.se.s such 
as salpingitis or malignant changes, it 
prc-sents less opportunity for injuring the 
ureters than panhysterectomy unle.ss the 
fibroid is intraligamentous. It is not often 
followed by bladder complications and it 
permits retention of a normal vagina and a 
better support for the pelvic structures 
than a panhystcrectomy. Mowever, where 
a cervix is definitely abnormal, it should be 
removed with the body of the uterus. This 
question must be decided before operation 
in most cases. Coning out of the cervical 
mucosa as a precaution against the sub- 
sequent development of a carcinoma is 
usually of no avail because most cancers of 
the cervix arise in the squamous epithelium 
of the portio and not in the columnar 
epithelium of the cervical canal. Of course, 
if a tumor involves the cervix the latter 
must be removed regardless of the condi- 
tion of the vaginal portion. Where a 
malignancy is encountered accidentally the 
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cervix should always be removed with the 
fibroid uterus. Hence, in every case the 
vagina should be prepared routinely before 
operation, as well as the abdominal wall. 

Regardless of whether a supracervical 
hysterectomy or a panhysterectomy is 
performed, if the tubes and ovaries are 
normal, they should be left in situ in all 
women under forty-five years of age. If 
they are diseased they should be removed 
regardless of the patient’s age. After forty- 
five years of age, the tubes and ovaries 
should be removed with the fibroid uterus 
regardless of their condition. 

The mortality and morbidity associated 
with the removal of a fibroid uterus may be 
lowered considerably by giving attention 
to the following few important details. 

1. The patient should be kept in bed in 
a hospital for at least forty-eight hours, 
preferably longer, before operation. During 
this time she should be given ample fluids 
and carbohydrates (candy). She should be 
taught to use a bedpan while in bed and 
her bowels should move at least once a day. 

2. A complete physical examination 
should be made to be certain there are no 
contraindications to the operation and no 
complications which require treatment be- 
fore operation. Special attention should be 
directed to the heart, lungs, throat, blood 
pressure, renal function, condition of the 
teeth and gums and basal metabolism, 
where the latter appears indicated. 

3. A complete blood count should be 
made and if pronounced anemia is present 
operation should be postponed or a blood 
transfusion given. An operation should not 
be performed unless the red blood cells 
number at least 3,500,000 and the hemo- 
globin is at least 70 per cent. The blood 
picture should be considerably better than 
this before a presumably difficult operation 
is contemplated. 

4. During operation a number of proce- 
dures may prove helpful; 

(a) The bladder should, of course, al- 
ways be catheterized before the operation 
is begun. In spite of this, the peritoneal 
cavity should be entered at the upper end 


of the incision because the bladder occa- 
sionally extends high up on the tumors. 

(b) All blood vessels and adhesions 
should be clamped or ligated before being 
cut across. 

(c) If many large tumors are present it 
may be difficult to reach the uterine arteries 
which must be secured by clamp or ligature 
before the uterus can be safely and speedily 
removed. Frequently there is just one 
tumor which prevents access to the uterine 
arteries. E. Ries calls this tumor the “ key 
fibroid” because it is the key to a difficult 
situation. According to him the key 
fibroid is found in three different locations : 
(i) as an intraligamentary fibroid; (2) a 
cervical fibroid, and (3) an adherent cul-de- 
sac fibroid. Each t3^pe demands different 
treatment. In the intraligamentary tj^pe 
the peritoneal covering must be split 
extensive!}- and separated from the tumor, 
care being exercised to avoid injuring the 
bladder, ureter and intestines. In dealing 
with large cervical fibroids, it ma}^ be 
necessar}^ to split the fibroid in half, roll 
out each half and secure the uterine arteries 
from the under surface of each half of the 
fibroid. The bladder must be handled 
gentl}'^ and traction must be made on the 
two halves of the fibroid to control bleed- 
ing. An adherent fibroid in the cul-de-sac 
can be freed b}^ blunt dissection, after 
which it can be rotated upward with the 
uterus. Special attention must be given to 
the rectum to avoid damage. 

(d) If dense adhesions exist between the 
fibroids and intestines or other structures, 
it is best to leave a portion of the fibroid 
capsule on the intestines or other organs 
rather than attempt to separate the latter 
from the fibroids. Man}'^ bowel and bladder 
injuries ma}'^ be avoided b}'^ this precaution. 

(e) Special care must be exercised in 
ligating and severing omental blood vessels 
which are attached to the fibroids because 
the}*^ are frequentl}’- fragile. 

(f) Where an intraligamentous fibroid is 
present, the operator must look for the 
ureter at all times. It is best to locate the 
ureter before any attempt is made to shell 
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the fibroid out of its bed. If this cannot be 
done, then during the process of lifting up 
the fibroid, the ureter should be located. 
Every effort should be made to avoid 
injuring the ureter. If necessary, a piece of 
the capsule of the fibroid should be left 
attached to the ureter. Great care must 
be exercised in placing sutures in the base 
of the broad ligament. A suture should not 
be inserted without being certain that the 
ureter is not within the bite of the needle. 
Even if only a small portion of the ureteral 
wall is included in a suture, a fistula may 
result. 

(g) All raw surfaces should be covered 
with peritoneum. Usually the simplest and 
best means of doing this is to cover the 
cervical stump and adjacent raw areas 
with the bladder peritoneum. Likewise, 
after mj'omectomy when the scar is on the 
anterior wall or in the fundus, the vesical 
peritoneum should be used to cover the 
suture line. Where this cannot be accom- 
plished, small pieces of free omentum may 
be sewn over the raw areas. If this is not 
feasible because there is oozing from a large 
area, such as the entire cul-de-sac, an 
iodoform gauze pack should be placed 
against this oozing surface and left in place 
for twenty-four hours. 

(h) Contrar}'^ to a widespread idea it is 
not necessary to sew the round and broad 
ligaments to the cervfical stump to pre- 
vent prolapse of the cervix and vagina. 
These ligaments should be sewed to the 
cervix onlj"^ if thej’^ retain some degree 
of laxity after this is done. Placing these 
ligaments under tension nearly alwaj'^s 
leads to postoperative discomfort, includ- 
ing dyspareunia. 

PREGNANCY IN A FIBROID UTERUS 

In spite of the fact that a large propor- 
tion of women with fibromj'omata are 
sterile, the association of fibroids with 
pregnancy is not rare. During gestation, 
fibroids undergo definite changes. They 
enlarge rapidlj’ just as the uterus does, 
they become softened and they may show 
signs of degeneration. In a large proportion 


of cases fibroids produce no symptoms at 
all during pregnancy. However, in many 
cases abortion or premature labor takes 
place, in others the tumor leads to mal- 
position of the fetus, and in a few instances 
fibroids block the exit of a child, making a 
cesarean section imperative. 

The diagnosis of fibroids in association 
with pregnanc3’’ is not always eas}^ but the 
following are helpful points : Cessation of the 
menses, rapid enlargement of the uterus, 
softening of the uterine musculature 
between the fibroid tumors, contrac- 
tions of the uterus and subjective symp- 
toms of pregnanc3’', such as nausea and 
vomiting. An Aschheim-Zondek or Fried- 
man test will aid in the diagnosis and later, 
of course, fetal heart tones maj’^ be heard and 
roentgenograms will demonstrate the fetus. 

The prognosis of fibrorayomata com- 
plicating pregnancy is usuallj’^ good because 
serious complications are rare. However, 
these women who have this combination 
should have much more rest during preg- 
nanc3\ The large majority of women who 
have pregnancies associated with myomata 
of the uterus require no treatment because 
they go through their gestations normal^ 
except, perhaps, for some discomfort and a 
small amount of bleeding. However, if a 
woman has a great deal of pain, impaction 
of the fibroid uterus, verj"^ rapid growth of 
the fibroids, or excessive bleeding, a 
laparotomy may have to be performed. 
Before viabilitj’^ it is best to simply remove 
subperitoneal or interstitial fibroids and 
leave the pregnancj”^ undisturbed, unless 
there is a special reason for amputating the 
uterus, such as a verj- large number of 
fibroids, extensive degeneration of one or 
more tumors, or excessive bleeding during 
operation. Abortion and premature labor 
occur in a fair proportion of cases after 
m3mmectomJ^ However, even if this does 
take place, the patient is better off because 
she maj^ conceive again and she will most 
likelj' carrj’^ the gestation to term. 

Mjmmectomj- performed before or even 
during pregnancj' with retention of the 
gestation is not necessarih’ an indication 
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for cesarean section because in most 
instances the myomectomy wound heals 
perfectly. Contrary to what may occur 
after a cesarean section, rupture of a uterus 
following myomectomy is extremely un- 
usual. Perhaps the reason for this is that 
the wound in the case of a myomectomy 
seldom extends into the uterine cavity. 
In the case of a cesarean section, bacteria 
may enter the wound during the early 
puerperium and may produce a mild infec- 
tion which interferes with perfect healing. 
Another reason for better healing in the 
cases of myomectomy performed before a 
pregnancy occurs is that the nonpregnant 
uterus is at rest and permits good union 
whereas after a cesarean section the uterus 
constantly contracts and retracts and this 
activity maj^ prevent proper healing of the 
wound. Where a number of myomata has 
been removed during pregnancy, there is 
justification for performing a cesarean 
section because the many scars may inter- 
fere with proper uterine contractions dur- 
ing labor and most of these patients are 
over thirty-five years of age. Of course, 
there is no need to contemplate a cesarean 
section in cases where a myoma was 
removed through the vagina. 

If the child is viable when a laparotomy 
becomes necessary and there are many 
tumors present, it is best to perform a 
cesarean section and then amputate the 
uterus, especially in women near the end 
of their reproductive career. This is prefer- 
able to attempting to remove a number of 
fibroids because of the many technical 
difficulties involved. However, in most 
cases of fibroids where pregnancy continues 
to or near term, labor progresses normall 3 ^ 
Even tumors of the cervix which block the 
lower uterine segment during pregnancy 
frequently are drawn up out of the way 
during labor. Hence, it is advisable to give 
these women a test of labor before deciding 
that a cesarean section is necessary. Aside 
from cesarean sections there is a higher 
incidence of interference during labor in 
these women than in women without 
fibroids because of the greater incidence of 
breech presentations, abnormal uterine 


contractions and difficulties in the third 
stage of labor. All danger is not over when 
labor is ended because fibroids may give 
rise to complications during the early 
puerperium. Generally, when symptoms 
arise, they are due to degenerative changes 
in the tumors, but in nearly all cases the 
trouble subsides under conservative meas- 
ures. Where, however, there is high fever, 
marked pain and tenderness, leucocy- 
tosis, etc., a hysterectomy often must be 
performed. 

SUMMARY 

This article deals with several aspects of 
fibromyomata of the uterus. The histology 
of these tumors is discussed and also the 
frequently assoeiated disturbances of the 
internal genitalia. The symptoms and signs 
of the various types of these tumors are 
pointed out as well as the differential 
diagnosis between these groM7;hs and such 
confusing conditions as intrauterine preg- 
nancy, ovarian cyst or other ovarian 
neoplasms, ectopic pregnancy, carcinoma 
of the uterus and hematometra. 

The treatment of fibroids is discussed 
from both the surgical and radiological 
point of view. In dealing with the surgical 
form of therapy the author takes up the 
indications and contraindications and 
also in detail the technique of vaginal 
and abdominal myomectomy, supracervi- 
cal hysteromjmmectomy and panhystero- 
myomectomy. The treatment of the adnexa 
during operation is likewise discussed. 

A number of suggestions are made 
concerning the preparation of patients for 
operation, the technique of the various 
types of operationsper formed for fibroids 
and also methods of avoiding serious com- 
plications, especiall}" those involving the 
bladder, ureter and bowel. In the section 
on radiation therapy, sixteen contraindica- 
tions are listed. 

The last part of the article deals with 
the association of pregnancy and uterine 
fibroids. This includes a discussion of the 
diagnosis, prognosis and treatment of 
both the gestation and the fibroids during 
pregnancy and labor. 



SALPINGITIS^ 

J. Randolph Gepfert, m.d. 


NEW 

I NFLAMMATION of the Fallopian 
tubes undoubtedly incapacitates more 
women each year than anj"^ other single 
gjmecological condition. Exhibiting itself in 
many forms, attended by varied compli- 
cations, it yearly causes an appalling 
amount of invalidism and sterility, uTeck- 
ing physical and economic havoc such as 
only syphilis and malignanc}^ can approach. 
The diagnosis is frequently difficult to 
make and even more difficult to explain to 
the patient or her relatives, for one injudici- 
ous statement may give rise to suspicions 
which will wreck a reputation or a home. 
Therefore, a physician must use the great- 
est caution and tact in qualifying the 
disease as gonorrheal in origin. The treat- 
ment is indefinite and unsatisfactory, as is 
attested by the multiplicity of “highly 
recommended” therapeutic agents and sys- 
tems in vogue during the past twenty years. 

A composite survey of the outstanding 
literature on the subject during the past 
few years, combined with a general outline 
of the treatment employed on the Obstetri- 
cal and Gynecological Service of Bellevue 
Hospital, New York City, is the purpose 
of this paper. 

CLASSIFICATION 

The following classification, while not 
exhaustive, has been found helpful in 
discussing salpingitis. An attempt is made 
to classify the disease according to the 
causal organism, stage of development and 
predisposing factors. 

I. ACUTE SALPINGITIS 

A. Specific (Gonorrheal) 

B. Nonspecific (so-called) 

(i) Puerperal (postabortal or 
postpartum) 


YORK 

(2) Nonpuerperal 

a. Blood or lymph 
borne 

b. Descending from in- 
traperitoneal infec- 
tion 

c. Infection by con- 
tiguity. 

c. Tuberculous 

2. CHRONIC SALPINGITIS 

A. Specific (Gonorrheal) 

(1) Gonorrheal infection not 
complicated by mixed in- 
fection, i.e., colon bacillus, 
staphylococcus, strepto- 
coccus, etc. 

a. Gonorrheal pyosal- 
pinx 

b. Chronic fibrotic sal- 
pingitis 

c. Hj'^drosalpinx 

(2) Old gonorrheal infections 
with a superimposed 
mixed infection. 

a. Pyosalpinx 

b. Tuboovarlan ab- 
scess. 

B. Nonspecific infection through- 
out course, due. to staphjdo- 
coccus, streptococcus, colon 
bacillus or combinations. 

(1) Puerperal (postabortal or 
postpartum) 

(2) Nonpuerperal 

a. Blood or l3"mph 
borne 

b. Descending from in- 
traperltoneal infec- 
tion 

c. Bj-- contiguit}'. 

c. Tuberculous. 


* From tlie Department of Obstetrics and Gynecologj-, New York University College of Medicine and the 
Obstetrical and Gvnecotogical Service of the Third (New York University) Surgical Division, Bellevue Hospital. 
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PATHOLOGY 

It is possible for infecting organisms to 
reach the tube in four ways : 

. I . B}!- direct extension from the uterine 
cavity, as in gonorrhea. 

2. direct extension from the abdomi- 
nal cavity through the fimbriated extrem- 
ity, as in endosalpingitis secondary to 
peritonitis. 

3. Through the blood or lymphatic 
supply, as in salpingitis accompanying 
sepsis and acute exanthemata; or as is the 
case in tuberculosis of the tube. 

4. By contiguity, i.e., by close proximity 
to an inflammatory process in the intestinal 
tract, making possible the direct passage of 
bacteria through the wall of the tube. 

It is likewise possible for an infecting 
organism to spread from the tube into 
adjacent tissues by the same routes. 

The most common causal organism of 
salpingitis is the gonococcus, it being 
estimated by Polak that 40 per cent of all 
tubal infections are gonorrheal. As stated, 
it gains entrance to the tube by direct 
extension from the uterine cavity. 

Referring to the classification listed, the 
types of salpingitis will be discussed in the 
order given. 

I. ACUTE SALPINGITIS 

A. Go 7 iorrheal (Specific). Acute gonor- 
rheal salpingitis is the result of an extension 
of a gonorrheal process upward through 
the cervical canal, over the surface of the 
endometrium and so into the lumen of the 
tube. The percentage of cases of lower 
genital tract gonorrhea which eventually 
result in salpingitis, is not definitely known. 
Experience gained from private patients 
^yould lead one to believe that salpingitis 
is a complication of urethral and cervical 
gonorrhea in only, about 20 per cent of 
cases. This is an entirely different experi- 
ence from that on public services in the 
larger hospitals, where cervical and ure- 
thral gonorrhea is rarely encountered 
without accompanying salpingitis, due 
probably to the fact that the patient seeks 


admission to the hospital only after the 
development of abdominal pain and high 
temperature. 

Gonococci, when invading the Fallopian 
tube, produce the four cardinal signs of 
inflammation, namely, edema, heat, pain 
and reddening. On inspection, an acutely 
inflamed gonorrheal tube is found to be 
thicker and more tortuous than normal, 
usually with agglutination of the fimbria 
and definite vascular injection throughout. 
The essential pathology is that of an endo- 
salpingitis. The mucosa becomes swollen 
and edematous, the surfaces of the tube 
become approximated under increased pres- 
sure and, if the process does not quickly 
subside, the surface epithelium succumbs 
and is desquamated. This desquamation of 
epithelium allows the raw surfaces of the 
tube to come in contact with each other, 
allowing them to adhere, in many cases 
producing either constriction or complete 
blockage of the lumen of the tube. If the 
process continues, the muscular and peri- 
toneal layers of the tube become markedly 
involved; the fimbriated end of the tube 
becomes acutely inflamed and edematous, 
and develops a definite tendency toward 
prolapse. 

Concurrent with this process, pus may 
pour out of the fimbriated end of the tube 
directly onto the surface of the ovary. If 
the fimbriated end of the tube comes in 
contact with the surface of the ovary and 
adheres, the result is usually a tuboovarian 
abscess. If the pus is spilled into the 
peritoneal cavity, it will produce a typical 
picture of pelvic peritonitis. If the fimbri- 
ated end of the tube becomes sealed over 
without adhering to or connecting with the 
surface of the ovary, the result is usually 
a pyosalpinx. If the infected material pour- 
ing from the end of the tube gains entrance 
through a ruptured follicle to the substance 
of the ovary, an ovarian abscess independ- 
ent of the tubal pathology may develop. 
If the pus from the tube should gain 
entrance to the cul-de-sac and the organ- 
isms continue to develop at this site, a 
pelvic abscess maj'^ form, being walled off 
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by masses of connective tissue and intes- 
tine. The pcrisaipinx, while acutely in- 
flamed, lends to pour out a plastic exudate 
over its surface, which, upon contact with 
adjacent loops of intestine, leads to the 
formation of visceral adhesions. 

If none of these mentioned complications 
take place, the termination of acute gonor- 
rheal salpingitis may he by resolution, the 
swelling, pain and congestion subsiding, 
leaving only a residuary fibrous thickening 
of the tube wall and a variable number 
of adhesions to the adjacent structures. 
Gonorrheal infections of the tube which do 
not become complicated by superimposed 
mixed infections, may do little permanent 
damage to the tube. Patency seems to be 
present in a high percentage of cured cases, 
as contrasted with the almost universal 
permanent tissue destruction and loss of 
patency which accompanies a so-called 
nonspecific or mixed infection. Acute 
gonorrheal salpingitis rarely occurs as a 
postabortal or postpartum complication. 
It is remarkable that it is not more fre- 
quently encountered, when we realize that 
a large percentage of our puerperal patients 
have an active process going on in the 
lower genital tract at the time of delivery. 
Just what the preventive factor in these 
cases is we do not know, unless it be the 
more or less constant lavage of the uterine 
cavity by the postpartum lochia, 

B. Acute Nonspecific Salpinpilis. The 
so called nonspecific infections of the 
Fallopian tubes are, for convenience, also 
divided into two classifications, (i) puer- 
peral and (2) nonpuerpcral. Puerperal 
infections, i.e., postabortal or postpartum 
infections of the nonspecific variety, arc 
almost always due to infection by the 
hematogenous or lymphatic borne organ- 
isms, arising from an infectious process 
taking place in the uterus. The causal 
organism in this type of case varies wideh', 
the three most common being staphy- 
lococci, streptococci and colon bacillus. The 
inflammatory process in this case begins 
usually not as an endosalpingitis, but as a 
mesosalpingitis, the infection later spread- 


ing by direct extension to the cndosalpinx 
and perisalpinx. 

Nonpuerpcral, nonspecific salpingitis 
also arises from a hematogenous or 
lymphatic borne infection, or may develop 
following the descent of the infecting organ- 
ism from the peritoneal cavity through the 
ampulla into the tubal lumen, as in sal- 
pingitis secondary to general peritonitis, or 
by contiguity, i.e., by direct passage of the 
infecting organism through the walls of 
adjacent adherent intestine into the tissue 
of the tube. The clinical picture, complica- 
tions and treatment are the same and the 
infecting organisms usually arc the same 
as in puerperal nonspecific salpingitis, 

C. Tuhcrciilous Salpinpitis. Tubercu- 
lous salpingitis constitutes from 4 to 10 per 
cent of all tubal infections coming to 
operation. Many cases escape diagnosis due 
to lack of routine pathological examination. 
Infection is usually secondary to a focus in 
some other organ. While many investiga- 
tors feel that the lungs contain the primary 
focus in as many as 70 per cent of the cases, 
our experience shows only an occasional 
patient with tuberculous salpingitis who 
has a positive chest plate. It is our impres- 
sion that the focus is frequently intestinal 
or peritoneal, which may or may not be 
secondary to a jjulmonary process. An occa- 
sional case of primary tuberculous sal- 
pingitis has been authenticated, but the 
condition is extremely rare. 

When there is macroscopic infection in 
one tube, the other is infected in at least 
90 per cent of the cases. Uterine infection 
accompanies tuberculous salpingitis in 70 
per cent of the cases and ovarian in 30 per 
cent. If a process has developed to the 
point where it may be recognized grossly, 
it is likely that the entire upper genital 
tract has or will become infected. 

The mode of infection in tuberculous 
salpingitis seems predominantly to be 
through the blood stream, although occa- 
sional cases are encountered in which 
salpingitis seems definitely to be a direct 
extension of peritoneal tuberculosis. Cases 
have been reported in which the infection 
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was thought to have reached the tubes by 
Avay of the uterus bv direct extension 
upward, the cause being genital tuberculo- 
sis in the husband. 

II. CHRONIC SALPINGITIS 

A. Specific {Gonorrheal). As stated, a 
single attack of gonorrheal salpingitis un- 
complicated by superimposed nonspecific 
mixed infection, sometimes results in little 
permanent damage to the tube. The tube 
is usually normal or nearly normal in size 
and mav or mav not be adherent to the 
ovarj', posterior surface of the broad liga- 
ment, or to adjacent loops of intestine. The 
wall of the tube, if somewhat denser than 
normal, has a tendency toward convolu- 
tions and frequently contains a number of 
small fibrous isthmal nodules which have 
given rise to the term, “salpingitis nodo- 
sum.” Adhesions, when present, are always 
fine, filamentous and easily separated. 

In those cases of chronic gonorrheal 
salpingitis resulting from, recurrent gonor- 
rheal infections, the pathology is much 
more marked, the tube being larger, the 
walls thicker and the lumen more con- 
stricted. Total blockage of the lumen is 
usuall}" present, being due to obstruction at 
the isthmus, acute angulation of the 
ampulla due to adhesions of the peri- 
salpinx, or to sealing ofl' of the fimbriated 
end of the tube. This is partly the basis for 
the widely accepted statement that gonor- 
rheal salpingitis, per se, results in 
sterility only when the tube is repeatedly 
infected. 

If the fimbriated end of the tube be- 
comes occluded, the organisms enclosed 
within the lumen of the tube are soon 
destroyed, the accumulated fluid becoming 
sterile. Formation of a varying amount of 
clear serous exudate within the lumen of 
the tube now takes place, producing a 
hydrosalpinx. Tubes distended in this way 
may attain the size of a grapefruit or 
larger, but do not give rise to symptoms 
comparable to those of a tuboovarian 
abscess unless this thin wall cyst becomes 
secondarily infected as a result of intestinal 


adhesions. Should Bacilli coli or staphy- 
lococci gain entrance, they find a fertile 
culture media and rapidly proceed to 
produce a large collection of pus, which 
must then be classified as a pyosalpinx. The 
secondary infecting organisms in their turn 
are usually killed off, leaving a large collec- 
tion of thick, foul smelling, sterile pus. This 
fact assumes great clinical importance 
when it is remembered that this pus is 
frequently spilled into the peritoneal cavity 
at the time of operation. 

Gonorrheal pyosalpinx may occur with- 
out having its origin in a hydrosalpinx. The 
contained pus becomes sterile sooner, the 
clinical course is smoother, the mass is 
smaller, the surrounding adhesions less 
extensive and operative removal much 
easier. 

B. Nonspecific. Nonspecific chronic sal- 
pingitis, or salpingitis which is due through- 
out its clinical course to infection by 
Bacilli coli, staphlococci, streptococci, 
etc., or combinations of these organisms, 
gives rise to symptoms which are more 
severe and to pathology which is more 
extensive and more permanent than is 
encountered in the case of the pure gonor- 
rheal infections. Regardless of whether the 
original pathology was puerperal or non- 
puerperal, whether it was the result of 
extension through the circulatory system 
or by direct extension of contiguous tissues, 
the pathology is essentially the same. The 
tubes are greatly distorted, assuming many 
forms and shapes as the result of the con- 
volutions produced by dense adhesions and 
by extensive scarring of the mesosalpinx 
and the endosalpinx. Chronic nonspecific 
salpingitis almost invariably produces ste- 
rility and it is in these cases that recon- 
structive tubal surgery finds such a fertile 
field. Adhesions from the surface of the 
tube usually involve the ovary, posterior 
layer of the broad ligament, the peri- 
toneum of the cul-de-sac of Douglas, or 
adjacent loops of intestine, according 
to the position in which the tube happens 
to have been during the acute phase of 
infection. 
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DIAGNOSIS 

The most outstanding symptom of 
gonorrheal salpingitis, acute abdominal 
pain, is usually preceded bj" leucorrhea, 
vague abdominal discomfort, (crampy in 
character) and not infrequently, dysuria. 
Backache, hyperesthesia of the skin over 
the lower quadrants of the abdomen, chills, 
fever, painful defecation, dyspareunia and 
prostration follow in rapid succession. The 
onset of these sj^mptoms usually follows 
exposure in fifteen to thirty days. If 
dysuria begins within twenty-four hours 
after exposure it is not due to gonorrhea 
but to trauma, or Bacilli coli, or both, as 
contrasted to gonorrheal urethritis, which 
usually has its onset after a five day incuba- 
tion period. 

Classification of salpingitis as gonorrheal, 
on smears alone, does not seem justified 
unless it is combined wth a clinically 
positive history of exposure, incubation 
and development of s^raptoms. Negative 
spreads, which are not conclusive in the 
presence of positive clinical signs and posi- 
tive history, should be repeated over and 
over. 

The gonococcus fixation test is only 
valuable when positive, is not to be entirely 
relied upon and finds its greatest field of 
usefulness in very early salpingitis, where 
a definite clinical picture has not developed. 

In nonspecific salpingitis the history of a 
preceding apparently cured gonorrheal 
infection may frequently be obtained. A 
history of recent tubal insufflation, cervical 
cauterization, trachelorrhaphj^ intrauter- 
ine instrumentation, abortion, peritoneal 
injections, or deliver}’-, is highly suggestive 
evidence in favor of a nonspecific sal- 
pingitis. With one of these facts as a basis 
on which to proceed, a subsequent history 
very similar to that in acute gonorrheal 
salpingitis may be obtained. 

The usual diagnostic aids, i.e., white and 
differential blood counts, pulse and tem- 
perature, are still held in the highest regard 
by most clinicians. In the acute stage of 
salpingitis the temperature is usually loi 
to 104“, maintaining a fairly even course. 


It has a definite tendency to be more 
elevated than in appendicitis. The same is 
true of the white blood count, the minimum 
count in the average case of salpingitis 
being about 12,500, or in the neighborhood 
of a maximal count in a case of simple acute 
appendix. Polymorphonuclear leucoc3l;es at 
this stage usually account for 90 or more 
per cent of the white cells. The pulse is in 
proportion to the temperature. 

We have found that the sedimentation 
rate, almost without exception, is a more 
reliable index of tubal infection than is the 
white blood count. We realize that this is 
not a universal opinion, but believe that a 
majority of clinicians today will agree with 
this statement. A sedimentation rate of 
thirtjf minutes or below is definitel}" indica- 
tive of active infection, usually in conjunc- 
tion with a collection of pus. A few cases 
are seen with a sedimentation rate of ten 
minutes or below. In these cases we feel 
that the infection is so virulent that the 
case must be handled with the greatest 
caution as to examination, cathartics, 
enemas and active treatment. A sedimenta- 
tion rate of over one hour is taken to 
indicate that the infection is under control 
and that the case is safely operable from 
the point of \dew of infection. The tech- 
nique of doing sedimentation tests is highly 
important, for if the blood is not fresh, the 
temperature not proper, or if the tube is 
wet, the test will not pro%'-e satisfactor3^ 
Violent agitation or insufficient agitation, 
renders the test absolutely unreliable. 
Blood should be gentlj’- mixed with the 
citrate by repeatedlj'^ inverting the tube for 
several minutes. The tube should be dr}' 
and the solution at room temperature. 
Once the test has been started the tube 
should not be agitated. 

Too much emphasis must not be placed 
on the history, for frequenti}'- a patient 
falsifies facts in a misguided attempt to 
protect herself. Likewise, careless or atj'^pi- 
cal laborator}’^ reports frequentlj’- send the 
examiner off on a false trail. These two aids 
in diagnosis should be used to corroborate 
pelvic examination rather than supplant it. 
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Bimanual pelvic examination, preceded 
by a thorough abdominal examination, is 
indicated in every case and necessary in 
most. The abdominal findings in acute 
salpingitis of any type are: (i) tenderness, 
usually exquisite, over one or both lower 
quadrants, most marked in the outer 
suprapubic areas; (2) rigidity, voluntary' in 
most cases, involuntary when the parietal 
peritoneum is involved; (3) rebound pain, 
only present in pelvic peritonitis, and in 
acute tuberculous salpingitis, with some 
ascites. 

Inspection of the urethra and vagina of 
gonorrheal patients will reveal pus in 
Skene’s ducts, the urethra and occasional!}' 
in Bartholin’s glands, though the latter is 
usually a later complication. The cervix is 
usually eroded about the external os, giving 
rise to a profuse mucopurulent discharge. 

Vaginal examination reveals a cervix 
which is tender on motion, bilateral 
adnexal tenderness, usually more marked 
on one side. Masses, if present, are small 
and difficult to palpate due to abdominal 
muscle spasm. They lie close to the fundus 
which is also exquisitely tender on motion. 

The findings in acute nonspecific sal- 
pingitis vary little from those of the gonor- 
rheal variety, except that the lower genital 
tract shows less evidence of inflammation 
unless the case is one of the puerperal 
variety, in which the cervix will offer a 
clue as to the recent parturition or manipu- 
lation. The fundus will vary, of course, in 
size and consistency according to the causal 
process involving it. In the puerperal 
cases parametritis is a frequent occurrence. 
Vaginal examination reveals board-like 
rigidity extending entirely across both 
adnexal regions and the cul-de-sac (frozen 
pelvis), making palpation of adnexa or 
fundus impossible. This pelvic cellulitis 
occurs early in the disease and may extend 
down into the rectovaginal septum, produc- 
ing a flat, wedge shaped induration which is 
easily felt on rectovaginal examination. A 
gentle examination should be made every 
third day to detect localized softening of 
this mass, which will be highly suggestive 


of a beginning pelvic abscess. If this soften- 
ing progresses to the stage of fluctuation, 
with edema of the rectovaginal septum or 
perineum, a pelvic (cul-de-sac) abscess is 
present. 

If the fimbriated end of the tube becomes 
sealed off, and the infection (specific or 
nonspecific) continues, a pyosalpinx will 
result, giving rise to the picture of an acute 
salpingitis plus the presence of an adnexal 
mass which may reach tremendous propor- 
tions, being easily palpated abdominally. 

If the fimbriated end of the tube adheres 
to the surface of the ovary under the same 
conditions, a tuboovarian abscess is formed, 
the clinical picture differs little from that 
of a pyosalpinx except that the mass is 
usually retort shaped, the distal enlarge- 
ment resulting from ovarian involvement. 
This ovarian involvement, when bilateral, 
may result in amenorrhea as contrasted to 
the dysmenorrhea and menorrhagia of a 
pyosalpinx. 

If the bacteria in either of these types 
of pathology die off early as the result of 
being sealed off, the lining membrane of the 
tube may continue to pour out serous 
exudate, giving rise to a large, thin walled 
cyst of the tube, or hydrosalpinx. While 
formidable in appearance, it is the least 
dangerous of the three, causing little 
trouble other than pressure symptoms in 
the pelvis unless it becomes secondarily 
infected by being contiguous to adherent 
intestine. If this happens, a classical 
picture of pyosalpinx will develop. 

If none of these complications should 
befall the patient, the acute salpingitis 
will gradually subside by resolution, the 
clinical picture approximate normal, pal- 
pation reveal a tube which is thickened, 
firm, limited in mobility and only slightly 
tender. The cervical congestion and edema 
will lapse into a chronic, well defined 
erosion and the discharge become less 
profuse and less purulent. 

The diagnosis of tuberculous salpingitis 
of the chronic variety is more difficult. In 
addition to the cardinal signs and symp- 
toms of salpingitis of pyogenic origin, a 
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history of sterility can be obtained in 
80 per cent of the cases. If a well developed 
tuberculous process occurs in some other 
part of the body concomitant with the 
salpingitis, the diagnosis is made easily. 
Otherwise it is usually made only on the 
operating table or in the pathological 
Iaborator3\ Since endometrial infection 
accompanies the salpingitis in 70 per cent 
of the patients, a curettage is an excellent 
diagnostic aid. It must be remembered 
however, that not infrequently an acute 
tubal exacerbation closely follows a curet- 
tage, so that if the diagnosis is made, treat- 
ment must be begun immediately. One 
finding in tuberculous salpingitis is widelj^ 
relied upon, but difficult to describe, 
namely, the “doughy” spongy type of 
resistance offered to the palpating hand by 
the abdominal wall. 

DIFFERENTIAL DIAGNOSIS 

Appendicitis. A histor}' of exposure, 
leucorrhea and dysuria present in sal- 
pingitis, is absent in appendicitis. Appendi- 
ceal pain is usually preceded bj' nausea and 
vomiting, begins in the epigastrium and 
travels to the right lower quadrant, coming 
to rest over McBurney’s point, while 
salpingitic pain usually begins and ends in 
the lower pelvis. The white blood count and 
temperature are lower in appendicitis. 
Urethritis and cervicitis are usually present 
in salpingitis. Inflammation of either struc- 
ture maj’- result in peri-inflammatlon of the 
other, giving a confusing picture. 

Ectopic Gestation {Old Ruptured). There 
is a history of exposure without use of 
contraceptives, anomalous period or one 
period amenorrhea. Pelvically, a soft, 
boggy, tender mass is palpable in one 
tube, the other is essentially negative; a 
soft, slightly enlarged fundus is felt; a cya- 
notic, clean cervix is seen and no urethritis 
is present; temperature and pulse approxi- 
matefy normal; sedimentation rate of one 
hour or more. 

Ruptured Graafian Follicle. Sudden on- 
set midway between the menses, with 
history of previous similar attacks occur- 


ring at the corresponding time of month; 
dysmenorrhea; chart picture of hemato- 
peritoneum; usually acetone in urine; 
absence of adnexal mass; cul-de-sac ten- 
derness. The cervix is exquisitely tender 
on motion. 

Endometriosis. Sev'ere, progressive, non- 
crampy pain in one or both sides preceding 
and accompanying menses; fixed, cystic, 
adnexal mass or masses, only slightly 
tender between periods. Temperature, pulse 
and respirations are approximately normal. 
The sedimentation time is normal. The 
cervix maj' be cyanotic; a similar smaller 
mass mav rarely be felt on anterior rectal 
wall. 

Tubal malignancx' is very rare; the age 
incidence must be considered; the process 
is confined usually to one portion of the 
tube of one side. The clinical picture is 
that of a noninfectious process. 

When there is a serious question of 
whether a process is salpingitis or one of 
the forementioned, palliation and close 
observation will frequently confirm the 
diagnosis. If delay is thought dangerous, 
operate. If salpingitis is found, the ab- 
domen can be closed with no serious 
damage to the patient. 

TREAT,MENT 

In discussing the treatment of sal- 
pingitis it must be borne in mind that a 
single disease process is not under con- 
sideration, but rather a variety of disease 
processes involving one part of the body. 
Salpingitis should never be considered a 
pathological entity, for in gonorrhea, 
tuberculosis and the nonspecific infections, 
it is only one link in a long chain of varied 
tissue changes. The clinical and pathologi- 
cal picture and therefore the treatment, 
varies widely' according to the t3’pe of 
infecting organism and the virulence of 
that particular strain of organism. The age, 
general phj'sical condition, racial and 
individual susceptibilitj’’ of the patient are 
also important modifying factors. The 
social and economic status of the patient 
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enters into the picture. A patient who must 
do physical labor uninterrupted!}^ in order 
to earn a livelihood, is usually more con- 
cerned about not having recurrent dis- 
abling acute exacerbations, than she is 
about conservation of tubes and ovaries. 
On the other hand, a patient with sufiicient 
financial reserve to allow long periods of 
bed rest, without personal or family hard- 
ship, can be treated chiefly by palliation, 
in an attempt to conserve all of the 
affected tissue as long as possible. 

In general, present day treatment of 
salpingitis falls into two classes, passive 
and active. Some obseiA'ers prefer to 
classify these as conservative and radical, 
but passive treatment ma3% in any given 
case, be conservative, if conservatism is 
indicated, or be radical, if active treatment 
is indicated but not performed. The school 
advocating passive treatment of acute 
salpingitis is composed largel}’’ of those 
men who believe gonorrhea to be a “self- 
limiting” disease. Much can be said for this 
point of view, for certainly the work of 
Curtis and others in culture of pulverized 
Fallopian tubes has definitely proved the 
fact that no living gonococci can be found 
in the tubes ten days after the subsidence 
of an acute infection. On the other hand, 
it is the author’s opinion that while gonor- 
rheal salpingitis is definitely self-limiting, 
this does not hold true for the urethra, 
Skene’s glands, Bartholin’s glands and the 
glands of the cervix. It must be conceded 
that without active treatment at these 
sites, gonorrhea may lie latent for years in 
the lower genital tract, constituting a 
potential source of infection for the upper 
genital tract. From this type of focus arise 
the devastlng “honeymoon infection,” in 
which the attenuated organism is trans- 
ferred to a cohabitant in whom it takes on 
new life, becomes virulent and produces an 
acute infection which, incidently, is trans- 
ferred back to its point of origin. Such a 
situation is one which the average phvsi- 
cian does not anticipate with pleasure, for 
usually both parties are equally certain 
that the infection originated in the other. 


Passive treatment of salpingitis, when 
combined with measures to eliminate 
vulval, urethral and cervical foci, is yield- 
ing, in many men’s hands, a consistently 
high percentage of results. The treatment 
requires more time, more patience and, in 
many cases, more personal skill than do 
many of the other systems of treatment. 
As far as the salpingitis is concerned, this 
method of treatment consists of 

1. Absolute bed rest during acute and 
subacute stages. 

2. Absolute pelvic rest, therefore inter- 
course, sexual excitement, repeated ex- 
amination, and in most cases douches are 
strictly prohibited. 

3. Bowel h3'giene, mineral oil and milk 
of magnesia being given to produce 
dail}’- empt3dng of the bowel; olive oil 
or mineral oil enemas gentl}^ given if 
necessar}^ cathartics or purgatives are 
contraindicated. 

4. Sedatives for pain; barbiturates 
chiefl}^ and codeine when necessar}'. The 
use of aspirin or other antipyretic agents 
should be discontinued, for the hyper- 
P3’^rexia is a highl}^ favorable factor in these 
cases. 

5. Well balanced, high caloric diet, with 
emphasis being placed on a proper amount 
of the vitamins. 

6. Personal cleanliness to avoid an}^ 
possibilit}’^ of rectal or ophthalmic com- 
plications, and especiall}" transfer of the 
infection to 3'oung female children under 
the care of the patient. 

7. Fowler’s position, or elevation of head 
of bed, to promote pelvic drainage and 
limit infectious process to the pelvis. 

Douches, while conducive to a sense of 
personal cleanliness, are now generall}'^ 
regarded as extremel}’ dangerous, as they 
are usuall}^ taken under pressure and tend 
to facilitate reinfection from the cervix. 
Any chemical treatment of the cervix, or 
cauterization must be avoided in the acute 
or subacute stage. 

Once the real acute stage has subsided, 
the temperature having fallen below ioi°f. 
b}' mouth, and exquisite tenderness re- 
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solved into deep tenderness, there are 
several methods of physiotherapy which 
may be instituted. The basis for all of 
these methods of treatment to be discussed 
is the induction of artificial hyperpyrexia, 
either local or general, or both. 

Foreign protein therapy, in the form of 
subcutaneous or intradermal injections of 
skimmed milk have jdelded good results in 
those patients who do not show sufficient 
clinical manifestations of reaction to infec- 
tion. It seems to awaken the defensive 
mechanism of the patient to the point 
where active resistance to disease is estab- 
lished. A prepared form of foreign protein 
is available on the market. Subcutaneous 
dosage begins with 2 c.c. and is Increased 
2 c.c. each dose until the maximum dose of 
10 c.c. is reached. Ten doses are usually 
necessary. 

Diathermy. Diathermy is held in high 
regard by many gjmecologists in the treat- 
ment of salpingitis. It is to be deplored that 
it was brought into such disrepute a 
■few years ago by charlatans that manj"^ 
phj'sicians still view it with suspicion or 
disdain. 

In patients with a marital introitus, the 
use of a vaginal electrode which makes 
contact with the cerv^ix, combined with 
lead plates on the anterior abdominal wall 
seem to yield the best results. In virgins 
it is necessary to use a rectal electrode, or, 
better still, appljr active lead plates over 
the lumbosacral region. The dosage varies 
widely vith individual tolerance, but in 
3’^oung adults the average dose is 1200 to 
1600 M. A., given for one hour. In the sub- 
acute stage the treatment is given dailj^ 
and later two or three times weekij'. If the 
plates on the abdominal wall (one over 
each adnexal region) are made of thick tin 
foil mounted on ordinarj^ rubber bath 
sponges, and the skin is well covered bj"^ 
an3^ of the common surgical lubricants, it 
will be found that the patient will tolerate 
surprisingl3^ large doses without pain or 
skin irritation. 

Elliott Treatment. The Elliott treat- 
ment has gained wide favor during the past 


few 3’^ears. It consists of an electrical 
apparatus which circulates water of a 
predetermined temperature through a dis- 
tensible rubber bag placed in the vagina, 
the pressure of the water being controlled 
at will. The results at Bellevue Hospital 
as reported b3" Holden and Gurnee, have 
been substantiated b3'^ Gellhorn, Curtis 
and scores of others. It is b3'^ no means a 
panacea, for its proper and efficacious 
application requires more than a passing 
acquaintance with the effect of heat and 
pressure on the tissue of the genital tract. 
In the hands of a careless ph3'sician it is a 
dangerous instrument, as is an3" other. In 
spite of the difficulties attending its use 
before its present stage of development 
was reached, it has become toda3" prob- 
abl3^ the widest accepted recent method of 
activel3^ treating salpingitis and related 
pelvic infections. The technique used and 
precautions which must be observed are 
ampl3’’ covered in recent literature. Certain 
it is that most of the g3mecoIogists who 
have emplo3’^ed the Elliott treatment have 
found it to 3neld good results, giving a high 
percentage of cures, quick relief from 
s3'^mptoms, and making possible the con- 
servation of function in man3^ othenHse 
more or less hopeless cases. 

Short Wave Therapy. There has re- 
centl3'^ been developed an electrical appara- 
tus which utilizes the so-called “Ultra- 
short radio w'aves” for the production of 
h3"perp3'rexla. While still in its infanc3% 
this method of treatment holds forth 
promise of excellent results. The tem- 
perature attained is controllable, rapidl3’^ 
reaches the desired peak and can be pro- 
duced with little or no discomfort to the 
patient in most cases. The treatment is a 
strenuous one and the risk to the patient 
is considerable unless she is in excellent 
general condition at the time of treatment. 
For the present at least this form of treat- 
ment should be regarded b3’^ the average 
ph3'siclan as experimental and Its use 
limited entirel3’^ to the large, well organized 
clinic or hospital. Deep electrical burns 
ma3'^ follow such treatments. 
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Vaccine Therapy. There has recently 
been a revival of interest in vaccine ther- 
apy, but demonstrable, positive results are 
not encouraging, at least to the occasional 
user. 

X-ray Therapy. In that group of pa- 
tients falling within the latter 3fears of the 
childbearing age, recurrent chronic sal- 
pingitis has yielded a high percentage of 
results when treated with a sterilizing dose 
of x-ra^'s. Since the menses cease, the 
tendenc}’^ to become reinfected at this time 
is eliminated. Tubal masses often decrease 
in size and sjmiptoms subside after a week 
or ten da^^s. At subsequent operation the 
fundus, tubes and ovaries are found to be 
definitel}' smaller than normal, with a 
marked tendency" toward fibrosis. A-ra}^ 
therap^”^ should not be emploj’ed unless a 
sterilizing dose is given, due to the possi- 
bility, however remote, of subsequent 
abnormal pregnancies. 

Operative Treatmejit. The operative in- 
cidence in patients with salpingitis has 
markedlj^ decreased in the past decade. It 
is a generall}^ accepted dogma that if acute 
salpingitis is encountered at operation the 
abdomen should be closed without further 
ado after ascertaining whether the ap- 
pendix is the focus of infection and the 
salpingitis merel}"^ a perisalpingitis. 

Operative interference is indicated when 
a tuboovarian abscess, pjmsalpinx, or 
chronic salpingitis of long standing, accom- 
panied b^^ disabling pain in the abdomen 
and back, and recurrent exacerbations of 
sjmjptoms (after all foci have been elimi- 
nated), does not respond to palliation, 
Elliott treatments, etc. Surgical procedures 
for the relief of sterility will not be con- 
sidered in this paper. 

In operating for relief of sjmiptoms aris- 
ing from chronic salpingitis of the fibrous 
or the cj^stic (h^^drosalpinx) type, it is 
usuallj’^ possible to conserve considerable 
ovarian tissue, at the same time removing 
the pathological tissue causing the sjmip- 
toms. The question of conserving the 
ovarian tissue is more important, of course, 
in the jmunger patients than in the older, 


but wholesale castration for chronic ad- 
nexal disease is not done today as it was a 
few 3^ears ago. The careful separation of 
adnexal adhesions, combined with the 
reestablishment of normal pelvic relation- 
ships (suspension of uterus, tubes and 
ovaries) is man}'- times sufficient to give 
complete relief. The use of concentrated 
bovine amniotic fluid (amfetin) at the time 
of operation seems beneficial in these 
cases. 

A pj'osalpinx, hj'drosalpinx or tubo- 
ovarian abscess which does not subside 
and undergo resolution after long periods 
of palliative treatment, frequently must 
be removed surgicall}'. In pyosalpinx, the 
tube can usually be readily separated 
from the ovar}' and is fairl}’- easy to ex- 
tirpate without sacrificing the correspond- 
ing ovar3^ A tuboovarian abscess presents 
quite a different picture, for here the 
disease process has been more extensive, 
the tube and ovary are intimately con- 
nected and both infected, so that conserva- 
tion of ovarian tissue on the affected side 
is often impossible. 

If the presence of extensive, dense adhe- 
sions make the surgical removal of a 
tuboovarian abscess too hazardous, or if 
increasing size and pressure make spon- 
taneous rupture seem imminent, one may 
resort to Little’s technique. This consists 
briefl}^ of drawing off all the available pus 
through a cannula passed into the abscess 
cavity, replacing the pus with half the 
quantity of lo per cent turpentine in 
sterile mineral oil. The cannula is with- 
drawn, the point of puncture closed by 
means of a purse string suture, and the 
abdomen closed without drainage. This 
technique also has the advantage of con- 
serving an}'^ thin plaques of ovarian tissue 
which are stretched out over the surface of 
the abscess. It is a procedure to be em- 
ploj'ed onl}'^ when surgical removal of the 
pathological tissue is not feasible. While 
the symptoms and the masses do abate, 
total recovery has rarel}' followed its use in 
our hands except in those cases subjected 
to a subsequent laparotom3^ A fistulous 
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postoperative tract occasionallj’’ follows 
this procedure. 

When pelvic cellulitis, followed by a 
pelvic abscess, complicates a tuboovarian 
abscess or pyosalpinx, a posterior col- 
potomy should be done as soon as fiuctua- 
tion is detected with certainty. The abscess 
cavity should be explored by the examining 
finger. We find that a large rubber tube 
with several orifices when inserted into the 
colpotomy wound and held in place by 
lateral vaginal packing, facilitates drainage. 

If a tuboovarian abscess proper or a 
large pyosalpinx, is drained vaginally, the 
resulting sinus may take years to close, so 
these masses, per se, are best treated 
abdominally by removal, or by Little’s 
technique. 

The surgical removal of an uncom- 
plicated hydrosalpinx is usually accom- 
plished without dilTiculty if the cyst is 
shelled out of the surrounding connective 
tissue without rupturing it. An extremely 
large hydrosalpinx may have to be evacu- 
ated before it can be removed, in which case 
the removal is only slightlj’ more difficult. 
Its removal is facilitated by the fact that 
the contained fluid is sterile and will give 
rise to no complications if spilled into the 
peritoneal cavity. 

Surgical removal of adherent adnexal 
masses is sometimes technically impossible 
or inadvisable unless accompanied by a 
hysterectomy. This we do not hesitate to 
do in women nearing the menopause, but 
in younger women we are more reluctant to 
terminating the menses, even if an ovary 
can be preserved, for we feel that a great 
psychological change usually results. A 
high amputation of the fundus, leaving 
some endometrium in the stump, plus 
conservation of some ovarian tissue, solves 
the problem nicely in many cases. 

Estes’ transplant of decapsulated ovarian 
tissue into the cornual portion of the 
uterine wall is a valuable procedure when 
it is necessary to remove both adnexa, but 
a piece of ovarian tissue can be salvaged. 

Blair-Bell transplantation of ovarian 
tissue into the rectus muscle frequently 
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makes the surgical menopause less trouble- 
some in those cases in which the uterus 
and both adnexa must be removed from 
the pelvis. 

Tuberculous salpingitis is generally con- 
ceded to be a surgical condition. If it is 
decided that operative treatment is to be 
done, two courses are open to the surgeon; 
(i) extirpation of macroscopically infected 
tissue only and (2) bilateral salpingo- 
oophorectomy and hysterectomy. Recent 
case reports show definitely that better 
results arc obtained by radical operation. 
Since practically the entire upper genital 
tract is microscopically infected by the 
time one part is macroscopically infected, 
conservative surgical treatment is prac- 
tically always followed by extension of the 
gross pathology into the remaining tissue. 
In very young women, however, it is 
frequently almost compulsor}' that one 
leave the uterus and one adnexa in place. 
If the residual process is not controlled by 
instituting a tuberculosis routine, intra- 
peritoneal oxygen therapy, or deep .v-ray 
therapy, a subsequent radical operation maj' 
be done with the consent of the patient. 

SUMMARY 

1. Salpingitis may be classified as: 
(a) specific (gonorrheal), (b) nonspecific 
(puerperal and nonpuerperal), and (c) 
tuberculous. 

2. Infection is by upward surface exten- 
sion in the gonorrheal variety, but chieflj" 
blood and lymph borne in the nonspecific 
and tuberculous. 

3. Gonorrheal salpingitis may cause 
little gross tissue damage and rarely 
terminates fatally, while certain of the 
nonspecific infections permanently cripple 
the pelvis and frequently terminate fatally 
due to peritonitis and septicemia. Tuber- 
culous salpingitis is usually secondary* to a 
distant focus, and generally accompanied 
by extensive tuberculous pelvic infection. 

4. Diagnosis is based on phj'sical ex- 
amination, fortified by an adequate history 
and laboratory work including a sedimenta- 
tion test. 
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5. If diagnosis is questionable and delaj’^ 
hazardous, operate. If acute salpingitis is 
found, eliminate other acute processes and 
close the abdomen. 

6. Treatment should be chiefly palliative 
in the acute stage, active nonsurgical in 
subacute and chronic, and surgical in the 
intractable chronic. There are many excep- 
tions to this rule. 
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G onorrhea of the female genital 
tract has been resistant to previous 
types of treatments mainly because 
of the many glandular crypts in which the 
organisms are harbored safel}'’ and the fact 
that they are sealed there by vigorous 
treatment by the doctor. The principles 
which govern the treatment of gonorrhea 
in the male should be just as forceful in the 
female, but because of lack of pain, the 
tissues are subjected to strong caustics or 
electric cauter}' instead of gentle daily 
manipulation. 

The gonococcus is an organism of 
peculiar propensities. It penetrates into the 
depths of the glands and into the sub- 
mucosa where no superficial medication or 
cauterization can reach them. Here the 
colonies of the gonococci emit irritating 
endotoxins in their battle with the body 
tissues. 

The organisms may be killed under the 
four following conditions: 

I. A temperature of io6° to 107° for 
twelve to eighteen hours will kill about 
80 per cent of the 180 odd strains of gono- 
cocci separated by Warren, of Rochester, 
N. Y., according to their thermal death 
time. This has been proved in other 
laboratories and clinically by the results 
of the Elliott treatment, short wave and 
hot box therap}^. 

2. The organisms die if drainage is 
completely open. This follows the precepts 
of surgical drainage for healing and since 
the glands are hypersecreting as a result of 
the infection, the contents must be allowed 
to empty completely in order to effect a 
cure. 


3. Complete shutting off of gonococci 
results in their death. Curtis has proved 
this phenomena in tuboovarian abscess 
and we have observed it to hold true in 
Bartholinitis, the organisms dying in about 
three weeks, providing there is no exit for 
the pus. Incomplete drainage of gonococcal 
pus, as in other surgical procedures, results 
in retarded cures. Strong caustics applied 
to the endocervix block the mouths of the 
numerous racemose glands to interfere 
with their drainage as well as the resistance 
of the healthy tissue. Silver nitrate applied 
to the male urethra is no longer advocated 
because of its traumatizing effect, yet we 
use it freely on the insensitive female 
mucosa. The same is true of cauterj’’, used 
by the urologist to promote drainage by 
cutting strictures, and not to cause them. 

4. Mixed infection, that is other organ- 
isms, will inhibit the gro\vth of gonococci 
as the latter become fewer in number. This 
is especially noticeable in the urethra. 

METHOD OF DIAGNOSIS 

Gonococci have five hiding places in the 
female, namely, the endocervix, the ure- 
thra, the paraurethral glands, the Bartholin 
glands and the rectum. When the cervix is 
infected the urethra is always infected. 
Early cases may be detected, however, 
where the urethra is infected and not the 
cervix. The paraurethral glands are infected 
coincidentally with the urethra. Gonorrheal 
Bartholinitis is not a common finding in 
our experience. Rectal infections, if sought, 
will be found positive in about 70 per cent 
of the cases, and are probably due to con- 
tamination from above. 


* From the Department of Obstetrics and Gynecology, New York Universitj' College of Medicine and the 
Obstetrical and Gynecological Service of the Third (New York University) Surgical Division Bellevue Hospital. 
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To demonstrate the presence of the 
organisms in any of the five sites, a wire 
loop is absolutely necessary, rather than 
the usual cotton swab. The wire loop will 
allow one to make a spread instead of a 
smear, that is, the secretion is spread on the 
slide instead of being smeared on it, thus 
the groups of gonococci are intact instead 
of being broken into fragments or isolated 
diplococci. This is important, as the group- 
ing is just as characteristic of the organisms 
as is their shape, a point which makes them 
easily identified. The swab also touches 
parts other than those desired and when 
this happens the slide will show the con- 
taminated mixed infection and mask the 
gonococci. The word smear should be 
discarded and replaced with the word 
“spread.” 

To take a slide from the cervix and for 
treatment in general, we prefer a long, 
narrow, virginal speculum, a Pederson, 
which will not stretch or traumatize the 
parts as it is inserted. The vagina and 
external parts of the cervix are washed 
and dried and the wire loop is inserted into 
the cervical canal for about one-half inch 
and the secretion is obtained for a spread. 
When the speculum is withdrawn it auto- 
matically milks the urethra. The vaginal 
lips are spread apart for a good exposure of 
the external urethral meatus, which is 
cleansed and dried, the wire loop is inserted 
again about one-half inch to get the 
secretion. 

We use ordinary methylene blue stain 
exclusively. It is simple and always gives a 
good stain. Gram stains, if kept fresh and 
timed correctly, are probably the best in 
the hands of expert technicians, but in our 
experience it was not only difficult to use, 
but often gave the wrong impressions due 
to faulty counterstaining. When looking at 
a slide, it is not graded just positive or 
negative, but positive if there are intra- 
cellular organisms with pus, suspicious if 
extracellular with pus; doubtful if there is 
presence of pus with no organisms and 
negative if there are a normal number of 
leucocytes in mucus. If a slide is suspicious 


at first, later, as a rule, a positive will be 
found. If a slide is doubtful repeat them 
daily for three days and then apply lo per 





Fig. I. Distensible rubber bag inserted into vagina for 
Elliott treatment. 


cent AgNOa as a provocative to the urethra 
and endocervix and repeat another slide 
twenty-four hours later before telling a 
woman she is free of gonorrhea. In this 
type of case we also obtain blood for a 
complement fixation test. This test is 
helpful in making a diagnosis but is not a 
criterion of a cure; that is, patients may 
be organism free and still have a positive 
test. Occasionally a positive complement 
test is reported in a new patient but organ- 
isms have never been demonstrated. This 
should only make one look harder for the 
organisms, but do not tell the patient she is 
infected unless gonococci are found. Corbus 
filtrate, (Parke-Davis) advocated by some 
authors as a treatment, is also a diagnostic 
agent if it gives a positive reaction. We use 
it as an adjuvant in determining whether 
doubtful cases are really infected. 

Di^erential Diagnosis. The condition 
which is so similar to gonorrhea is Tricho- 
monas vaginalis vaginitis. This disease not 
only gives vaginal symptoms, but also 
causes urethral discharge and Bartholinitis. 
It is our opinion that Bartholinitis is more 
frequentl}'^ associated with trichomonas 
than gonorrhea. The trichomonas are easily 
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seen by putting some pus in a hanging drop 
of normal saline. Many times however, 
these two conditions are seen together, the 


not need to be altered except to force 
fluids to encourage frequent urination. 
Alcoholic beverages are prohibited. Bowel 



Fig. 2. Hot box. Fic. 3. Hot box. 


discharge being more profuse than in 
ordinary gonorrhea and the vagina is very 
tender. It is best in this case to treat the 
vaginitis for a few days to toughen the 
vagina so that the numerous Elliott treat- 
ments can be tolerated. After a patient has 
been cured of gonorrhea and later develops 
a discharge, always look for trichomonas. 

CURE 

General Treatment. The general treat- 
ment of a patient infected with gonorrhea 
depends on whether the infection is below 
or above the internal os, that is, whether 
an active salpingitis complicates the local 
infection. If a salpingitis does exist, the 
routine local treatments are started as soon 
as the local pelvic peritonitis has subsided, 
generally within three to five da3's as a 
rule. The patient, of course, is kept in bed 
following the treatment, as in the article on 
salpingitis. No antipyretics are used since 
the patient’s temperature helps in the cure. 

The general care of a gonorrhea which 
has not spread past the cervix includes bed 
rest at the menstrual periods and for two 
days following it, for this is the danger 
period when extension to the tubes is made 
more possible bj’- the menstrual flow remov- 
ing the cervical mucous plug. The diet does 


h\'gicne should be paramount, a daih' dose 
of milk of magnesia being generall}'^ 
sufficient. 

Local Treatment. Scrupulous cleanliness 
of the genitalia is demanded. In the acute 
stage, Sitz baths ma\' be necessart* to wash 
awaj' pus that collects between labial folds. 
Vulval pads should be changed frequently. 
Paraurethral passages and vulvar crt'pts, 
as well as Bartholin’s ducts, if infected, 
should be irrigated with acriflavine using 
a blunt hj-podermic needle. 

Bartholinitis. If the spreads from the 
ducts are positive, obliteration of the ducts 
b}' actual cautery' is indicated, as well as 
irrigation. If an abscess forms which 
requires incision and drainage, we prefer 
to make the incision on the outer skin 
surface rather than the conventional inci- 
sion within the mucosal folds of the labia. 
If incised externallj' the gonococcal pus 
does not drain into the urethra, vagina and 
rectum. 

Proctitis. If spreads from the rectum 
are positive, instruct the patient to insert 
I dram of 5 per cent arj’-grol night!}', using 
a catheter and funnel. 

Endocenneitis and Urethritis. Elliott 
treatments are given ever}? da}* b}' means 
of a distensible rubber bag inserted into 
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the vagina (Fig. i). Water at ii5°f. is The Elliott treatment was first used in 
instilled through tubing connected with the Bellevue Hospital in 1929 and by 1931 the 
bag and allowed to increase per minute results obtained in over 5000 treatments 
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Fig. 4. Chart showing temperature curve in hot box treatment. 


until 128° is reached and is then maintained 
at that temperature for one hour. The heat 
radiates in all directions and the slow rise 
in the temperature allows the blood vessels 
to dilate and then contract thus overcom- 
ing the resulting hyperemia. The vagina 
tolerates more heat than the vulva or 
perineum, probably due to the absence of 
heat nerve innervation and to an abundant 
blood supply. The blood suppl}’^ acts as a 
cooling system, rapidly carrying away the 
heat, yet during an Elliott treatment the 
temperature beside the bag is about i25'’f., 
against the anterior rectum wall it is io6°f., 
the posterior wall 104.5°, urethral 
meatus 104°, and at the intra -abdominal 
cul-de-sac it is 106°. 

As this type of heat is local in nature 
only the inflamed part is within the area 
of hj^peremia. The mouth temperature is 
rarely increased, which is unlike diathermy. 
In diathermy all the pelvic blood vessels 
are heated. This large cooling system 
immediately carries the heat to the lower 
extremities and to the trunk and soon they 
are almost the same temperature as the 
pelvis, but onl}" 1° or 2° increased. The 
interior of a piece of meat or a loaf of 
bread can be shown to be cooked by 
diathermy, but if a cooling system were 
inserted it would not be so. Diathermy is 
excellent for prolonged treatments, but for 
short one-half hour or one hour treatments, 
we do not believe the temperature is raised 
sufficiently. 


were reported.* To date many thousands 
of treatments have been given and we still 
believe it to be the selected procedure for 
introducing heat into the pathological 
pelvis. Five to seven degrees increase in the 
pelvic temperature by the Elliott bag pro- 
duces so much hypermia that the racemose 
glands hypersecrete their contents and 
continually expel a new cervical plug. The 
endocervix is not injured by agents such as 
silver nitrate or cautery which interfere 
with drainage, for this distinctly prolongs 
the infection. The cervical plug is not 
removed, as this would permit the organ- 
isms to spread upward toward the uterus, 
as they do at the menstrual period when 
the plug is removed by the flow. 

The urethral infection takes place in its 
outer half, in the twenty-eight glands of 
Littre and the two Skene’s ducts. It is an 
infection similar to an anterior urethritis 
in the male and should therefore be treated 
similarly. During the daily Elliott Treat- 
ment the urethra receives its main treat- 
ment by a temperature of 104° which is 
sufficiently high to be detrimental to the 
organisms. The temperature also causes 
an increased glandular secretion of the 
urethra which washes away the gonococci 
and their toxins. After each Elliott treat- 
ment the urethra is irrigated, as one does 
in the male, using neutral acriflavine 

* Holden, F. C. and Gurnee, W. S. Elliott treat- 
ment; new method of applying vaginal heat. Am. Jour. 
Obst. and Gynec., 22: 87-96 (July) 1931. 
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1:5000. Should the patient develop a In treating gonorrhea, it is best to make 
Skenitis with an everted urethral meatus, a contract with the patient for a complete 
daily irrigation with a blunt nose hypo- cure, rather than to charge for each visit. 



Fig. 5. Chart showing temperature curve in hot box combined with 
radiothermic treatment. 


dermic needle will give gratifying results 
while cauterization, or even excision, leaves 
a mutilated urethra which will cause symp- 
toms for months and 3'ears. The peculiar 
anatomy of Skene’s ducts makes it surgi- 
cally impossible for complete obliteration 
and only interferes with drainage by sear- 
ing the lower end of the ducts, which leaves 
the upper end open and a field fertile for 
the propagation of its inhabitants. 

After each daily Elliott treatment, a 
long virginal speculum is inserted into the 
vagina, which is cleansed with acriflavine, 
wiped dry and a spread taken from the 
endocervix. A kite tail tampon made of 
lamb’s wool saturated with Lassar’s paste 
is then inserted into the vagina. It serves 
the following purposes: (i) to support the 
pelvic organs, toughen the vaginal walls, 
is clean, and to prevent intercourse, as the 
tampon is removed by the nurse just before 
the subsequent treatment. When the 
speculum is removed it automatically milks 
the urethra, the meatus of which is exposed, 
the spread is taken and the urethra irri- 
gated. The patient urinates before the 
treatment, but not before the spread is 
taken. 


since the patient will become symptom 
free and not organism free and therefore 
becomes delinquent in her visits. About 
thirt3'’-five daily Elliott treatments (Sun- 
days excluded) are necessary to effect a 
cure. A cure is determined when there are 
five consecutive negative slides from all 
patients who had previously positive foci. 
Ten per cent AgNOs is then applied to the 
urethra and the cervix and if the spread is 
negative the following day, she is tenta- 
tively discharged as cured and told to 
return for a check of the spreads after each 
of the next three periods. If these are nega- 
tive, then she may be considered absolutely 
cured. At this time one can check on the 
vaginal discharge, if an3'’ is present, and in 
manj' instances it has been found that 
trichomonas or mixed infection, as Bacilli 
coli, are the causative factors. 

Under this regime, all foci of gonococci 
are eliminated and the associated pelvic 
pathology, if present, is reduced to a 
minimum at the same time. We expect a 
greater reduction in the size of the pelvic 
masses in the acute or subacute stages, and 
less in the chronic hj'^drosalpinx or tubo- 
ovarian abscess. 
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We feel that no patient should be sub- fever therapy and prolonged Elliott treat- 
jected to a laparotomy for persistent ments are to be avoided, 
abdominal pain until five months after she Burns of varying severity are bound to 
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Fig. 6. Chart showing temperature curvm in hot box combined with Elliott 

treatment. 


is organism free, which will give Nature 
sufficient time for reparative processes. If 
symptoms of salpingitis or displacement 
still persist, a conservative operation can 
be performed more readily. At this time the 
tissues are in the best condition for tubal 
reconstruction. 

In a series of 62 private cases of gonor- 
rhea, only one case has been operated 
because of persistent pain; indeed, a low 
percentage. No accurate records of the 
number of pregnancies that followed sal- 
pingitis treated by the Elliott method are 
available, but several have occurred in the 
Bellevue Hospital series and 4 other cases 
are known. 

Gonorrheal arthritis and septicemia are 
stubborn, the organism being heat resistant 
and especially large in size when seen on 
the slide. Interestingly, these patients 
rarely present a salpingitis and we have 
successful!}'' used the Elliott treatment in 
many cases in curing the foci of infection. 
Today however, I believe that general 
fever therapy combined with a local 
Elliott treatment, is the method of choice, 
as this more readily combats the general 
infection. 

Gonorrhea in pregnancy is treated as 
though the pregnancy did not exist, but 


occur when heat is the method of therapy. 
Vaginal burns from the Elliott applicator 
occur about the vault of the vagina and 
are rarely severe enough to stop the treat- 
ment. They are painless, but do increase 
the discharge. Early in the history of this 
treatment, I saw two severe burns from 
the old type machine and they both 
healed without scar formation or vaginal 
stricture. 

Short-wave diathermy, the newer method 
of heat therapy, is administered by the 
same technique as the old diatherm}'-, i.e., 
by a vaginal pole and an indifferent pad 
placed over the abdomen. The treatments 
may also be given with a pad front and 
back or side to side, but by this method 
much heat is lost and the pelvic tempera- 
ture which is attained is not sufficiently 
high. The great disadvantages of the short- 
wave therapy are two; (i) it heats the 
entire pelvis and therefore gives a general- 
ized body temperature causing perspiration 
and discomfort, and (2) these treatments 
may be followed by severe electrical burns 
which are often quite deep. 

In treating gonorrhea the same principles 
are applied and followed as for the Elliott 
treatment, giving daily treatments until 
cured. The number of treatments necessary 
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Arliticial fever proclueed hy I he hot 
box, as fashioned after that of Car|)enter 
and Warren of lloclu'ster. New ^‘ork, 
became very poj)ular in Ip54 (bijrs. 2 and 
3). W'e used it for one year treatin': 27 
patients followinj: the techniciue as de- 
scribed by its orijiinators. One of these 
patients died from lieat stroke and 2 others 
had very severe heat strokes with deep 
burns that necessitated skin ■.:raftin;:. 

Therefore wc concluded that liyper- 
pyrexia sustained for six iunirs at lob.S^l-. 
was a very severe treatment to obtain a 
55 per cent cliance of cure in gonorrhea in 
the female. We could not understand Itow 
patients of other clinics would tolerate 
.several sessions of this type of fever therapy 
to effect cures or how some clinics pave less 
heat for shorter intervals and reported 
cures. Wc believed, however, that heat was 
the proper means with which to attack 
gonorrhea and tried to perfect a technique 
which would eliminate the generali/cd 
dangers and discomforts. 

HYPERPYHEXIA PKODUCUD BY THE HOT 
BOX IN COMBINATION WITH EELIOTT 
AND SHOUT WAVE THERAPY 

In order to eliminate the risks reported, 
wc wanted a treatment which would give 
a high pelvic temperature to kill the 
gonococci and a low cerebral temperature 
which would not kill the patient or even 
worry the doctor in attendance. To obtain 
this happy medium, we gave a regular hot 
box treatment, but kept the mouth tem- 
perature at 105°, and at the same time ran 
a continuous Elliott treatment with the 
water in the vaginal bag at 1 15° to i i8°f. 
By this method we obtained higher rectal 
temperatures than by the hot box alone 
and the patient’s general condition was 
never a cause for alarm after the first hour. 
In fact, for most of these cases no doctor 


sat v.ith the patient continuously as had 
to be done with the hot box alone, tiieir 
care being left to the nurse who called a 
doctor if the [latient seemed in distress. 
.No c.ise tre.ated with the hot box and 
b-lliott treatments developed .any severe 
complications or w.as ever in danper, and 
we feel th.at the tre.atment is safe under 
the c.ire of a trained nurse. 

rhirty patients treated by this combina- 
ti<»n iiad a total of fifty-six treatments; 
b had ctniy one treatment witii one cure, 
while U) patients had two treatments 
with 5 failures, or per cent cures, and 
correcting this figure because z of the 
failures were .at the beginning of the cx- 
jieriment.ation .and had lower mouth tem- 
peratures than the regulation 105®, the 
percent. age of the cures would be 82.. I per 
cent for two treatments. Two j)aticnts 
submitted to a third treatment after not 
being cured by a second and one was cured. 
Only one patient would brave a fourth 
treatment, but it finally cured her. 

The 6 j)aticnts who had only one treat- 
ment with only one cure, show that more 
than one treatment is necessary. Mowever, 
in this scries it seems that we could not 
repeat the treatment for the following 
reasons: (i) one developed hysteria at the 
end of her first session and wc did not want 
to chance a second, (2) another was very 
nervous and refused; {3) two had vaginal 
burns wiiich would not permit immediate 
retreatment; (4) one developed a tempera- 
ture of 101° for two weeks, which accounts 
for her cure; and (5) one patient, thirty- 
five years old, developed an unexplained 
epigastric pain. It might be said that this 
patient was made worse for she was still 
hospitalized after having been operated. 
All the rest of these one session patients 
benefitted to a certain extent, for 2 had 
negative cervices, one a negative urethra, 
one suspicious in both urethra and cervix 
and one a cure. 

In reviewing the 5 failures of the two 
session group, 2 had a very low mouth 
temperature and while the other 3 took 
satisfactory treatments, they remained 
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positive without explanation other than 
their heat resistency. 

A few patients complained of abdominal 
pain for a few days following treatment, 
possibly a temporary adnexal exacerbation, 
while others had no reaction. After treat- 
ment is discontinued, they remain in the 
hospital until they conform to the rules 
for discharge. Their total hospitalization is 
approximately less than the previously 
treated cases, but they are gonococcus free 
and therefore are not candidates for read- 
mission. In most cases the adnexal pathol- 
ogy is reduced and the masses are made 
non-tender, but we have as yet no definite 
proof, as we were more anxious about the 
organisms knowing that if they are killed 
the adnexal masses will take care of 
themselves. 

Five of the 30 patients treated had 
arthritis and were uniformly improved, 
being listed by the interne on discharge 
as 90 per cent and some 95 per cent. None 
of these patients were transferred to a 
hospital for chronic diseases, as in the old 
days because of their necessarily long 
hospitalization which was reduced by 
about 75 per cent. 

Body burns with the hot box and Elliott 
treatment have been almost nil. Vaginal 
burns were frequent and except for the 
2 cases, did not interfere with subsequent 
treatment. These burns were easily treated 
and caused no scar formation. 

Short-wave therapy was substituted for 
the Elliott treatment in the next series of 
cases in the hope that we could get a still 
higher pelvic temperature while maintain- 
ing the same mouth temperature as re- 
ported. Using a Barr machine with a 
vaginal diathermy applicator at a tem- 
perature of 110° and the indifferent pad 
on the abdomen, we did obtain higher 
rectal readings and should therefore expect 
better results. 

We have had considerable difficulty 
with the short-wave macliine running for 
such long periods of time and have only a 
few cases to present. The patients are 
probably about as comfortable with this 
as with the Elliott bag, but sweating with 


the electric waves keeps the nurse on the 
alert to prevent burns. These burns occur 
wherever the wires, pad or vaginal pole 
touches the patient. In this series, we have 
had 3 patients who developed pain and 
swelling on the inner aspect of the thighs 
where the wire from the vaginal pole 
touched them causing a condition resem- 
bling a high femoral phlebitis. However, no 
ill effects resulted, nor did the skin slough. 
One patient developed an abdominal burn, 
due to the use of new towels that did not 
absorb perspiration. Vaginal burns occur 
with about the same frequency as with the 
Elliott treatment but instead of healing 
they have a tendency to penetrate and in 
this small series 2 patients developed 
vesicovaginal fistulas. Such a condition 
speaks for itself and I do not believe they 
will heal without surgery. The patient’s 
general condition is never in danger and 
as in the Elliott, it can safely be entrusted 
to a nurse’s care. Not including the patients 
who were treated experimentally with the 
short wave, we are reporting 14 patients 
who received a total of twenty-one treat- 
ments; 4 received one treatment, 3 being 
eured and one probably cured; 7 patients 
received two treatments with 5 cures or 
71.5 per cent; 3 patients received both a 
combined Elliott treatment and short-wave 
and 2 were cured and one was probably 
cured. From these records it appears that 
the short-wave should give better results 
than the Elliott treatment, as one treat- 
ment resulted in cures while the one treat- 
ment Elliott cases were nearly all failures. 
However, this series is too small to compare 
accurately with the Elliott series. The 
observations made a year ago still hold, 
namely, that negative slides are found for 
several days following treatment and then 
become positive. For this reason it is risky 
to rely on one session and as the records 
show most of the patients require two 
treatments. 

COMMENT 

Hyperpyrexia produced by the hot box 
combination with short wave thereapy has 
taken an insiduously dangerous aspect 
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since the cieveioijinenl of ’ eases uf vesieo- 
vaitinal lislulas and we will diseunlimie 
this eoinhinatinn for the time hein^'., and 
rely on the combination hot box and Mlliott 
treatment which ”ivcs satisfactory results 
without complicatin;: dan|;ers. 

SUMMAKY and CONCI.l'SIONS 

t. Heat is the best apent with which to 
attack the ftonococci. 

2. The diagnosis of j^onorrhea can be 
made by a i)roperly taken spread, stained 
with methylene blue. 

3. By means of the Bllioll a[)p:iralus a 
consistently uniform temper.iture of 128" 
can be maintained for anv lem;lh of time 


at',ainst a larpe area of distended v.i<dna, 
cervix, adjacent parametrium and pelvic 
orpans, thereby cle.irinp uj) the latent foci 
of infection which heretf)ft)re were so 
diilicult to reach. 

.{. Fever therapy with the hot box alone 
pives only 53 [)er cent chance of cure of 
gonorrhea ai\d is a very drastic treatment. 

5, Short-w.'ive diatliermy, while it gives 
sullicient heal, is extremely dangerous 
when u>-ed in combination witli the hot box 
for fevi-r therapy. 

6. b'ever ther.ipy can best be given 
without any serious complications by cotn- 
binirtg the hot i)ox and the IlHioll 
treatment. 
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T he patient with salpingitis seeks ad- 
mission to the hospital only when 
there is incapacitating pain or fever. 
The amount of pathology found in the 
pelvis is not an index of the number nor 
severity of the symptoms. Large masses 
may be present with few or no S3TOptoms, 
yet frequently, little pelvic pathology is 
palpable in patients giving a history of 
three or four recurrent attacks of incapaci- 
tating pain. The economic independence of 
most of the patients presenting themselves 
at our large institutions depends upon their 
ability to work and this is destroyed by an 
incapacitating salpingitis. In an attempt 
to properly evaluate the methods of, treat- 
ing salpingitis the rule was adopted that 
surgery, in the treatment of tubal injections 
should be resorted to, only for the cure of 
incapacitating symptomatology rather than 
the removal oj pathology. 

In studying a large series of cases 
of tubal infection certain facts were 
discovered. 

I. That when a patient with quiescent 
pus tubes was adequatel}^ treated so as to 
remove all infection from her genitalia 
(cervix, urethra, etc.) and she was sepa- 
rated from her consort to prevent reinfec- 
tion, her tubal infection did not recur. 

2. That reinfection of chronicly infected 
tubes did not occur in patients who had 
had a hysterectomy. In the literature, it 
was found that Robinson^ described hys- 
terectomy as a treatment for pus tubes. 

3. That in spite of the known fact that a 
gonorrheal infection of the tubes is always 
bilateral, patients were seen repeatedly 
who had a pus tube on one side and grossly, 
a fairly normal tube on the other. 

As a result of this observation several of 
these tubes were removed and examined. 
It was found that the apparently normal 
tube was completely obstructed at the 


uterine cornu whereas in the pus tube on 
the other side the connection with the 
uterine cavity seemed to be maintained. 

4. It has been shown b}^ Simpson^ and 
Curtis® that gonorrhea of the tube is a self 
limited disease and that the organisms in 
the tube die when the patients temperature 
is normal for two weeks. As a result, one 
might therefore assume that the tube can 
not reinfect itself. The infection must come 
from without. 

5. It was found that those patients on 
whom a bilateral cornual resection had 
been performed for sterilization purposes, 
never developed pus tubes. 

As a result of this study five conclusions 
were reached: 

■ I. That the uterus is the necessary 
avenue by which gonorrheal infection 
reaches the tubes from the cervix and 
external genitalia; 

2. That even in the presence of the 
uterus and a quiescent tubal infection, the 
absence of infection from the internal os 
outward prevents reinfection; 

3. The tube does not spontaneously 
reinfect itself, Simpson and Curtis have 
shown that pus tubes sterilize themselves; 

4. When a patient has a complete occlu- 
sion at the uterine end of the tube, tubal 
reinfection does not occur and pus tubes do 
not develop even though infection is pres- 
ent at the cervix and external genitalia; 

5. In -those cases where the connection 
between the uterine cavity and the tubes 
has been broken no cases of pus tubes 
developed. 

It was then argued that if these conclu- 
sions were correct, in order to prevent 
reinfection of the tubes one of four pro- 
cedures might be followed. 

1 . Clear up all infection and do not allow 
sex trauma so as to prevent reinfection; 

2. Do a h3'sterectom3’^; 


From the Gynecological Service of Harlem Hospital. 
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3. Remove the infected tubes with or Procedure No. 3, removal of the tubes 

without fundectomy; with or without resection of the fundus, is 

4. Resect the tubes at the cornu of the an excellent procedure. However, in remov- 



Fig. I a. Figure of eight stitch placed in cornu of uterus; V-shaped exxision of uterine end of tube. 

n. Suture passed through mesosalpinx. 

uterus breaking the connection between ing the tubes with or without a piece of 
the infected cervix, uterus and tubes. the fundus one frequently interferes with 

Having adopted as our premise the rule the blood supply of the ovaries and on the 
that surgery, in the treatment of tubal in- check up of the patient ovarian cysts are 
fection should be resorted to for the cure of found. 

incapacitating symptomatology rather than Procedure No. 4, resection of the tubes, 
the removal of pathology, which of these a minimum of surgery is performed. Inter- 
procedures should be followed? ference with the ovarian supply is reduced 

Procedure No. i could be followed if the to a minimum and reinfection of the tubes 
patients would cooperate, but it is prac- is prevented. 

ticall5’^ impossible to prevent sex trauma. Allowing infected tubes to remain in the 
Reinfections have occurred in some cases abdomen is not a new procedure. Little,^ 
following sex trauma where one could of Montreal, showed that it was not neces- 
absolutely exclude reinfection from the sary to remove the infected tubes to cure 
consort. This first procedure can be accom- the patients’ S3TOptoms nor was it neces- 
plished theoretically but as a result of the sarj”^ to remove the mass. He punctured the 
impossibility of control it is usually doomed pus tubes, drew off the fluid and injected 
to failure. 10 per cent turpentine in oil. The s3Tnp- 

Procedure No. 2, hj'sterectomjs is radi- toms cleared up but the pathologj" still 
cal surgerjf for infected tubes; patients remained, the masses were still present, 
will not submit to it, the mortalitj’^ and Holden® did salpingostomies in a dozen 
morbiditj'^ is too high and it breaks ever3’^ cases. He incised the pus tube along its 
principle of preserHng as much of the pelvic anterior surface from the clubbed end to 
organs as possible. the uterine cornu, removed the pus and 
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then suspended the incised tubes to the and ovarj^ causing late pain. It was there- 
round ligament by three or four sutures fore decided to deliver these tubes and 
turning the raw surface of the incised ovaries from the pelvis and suspend them 


A 



1 


Fig. 2a. Figure of eight stitch tied and clamp applied to ligature, b. Suture through mesosalpinx tied around 
proximal end of tube and left long. Needle with suture passed through posterior wall of uterus below 
suspensory ligament of ovary. 


tubes downward. These men proved that 
infected tubes could be left in the abdomen 
and the patients be symptomatically cured. 

TECHNIQUE OF TUBAL RESECTION 

The abdomen is opened with the usual 
left paramedian incision. The pelvis is 
walled off with abdominal pads. 

Step I. The pelvic pathology is thor- 
ously examined. This is absolutely essential 
because the operation of tubal resection 
should not be done in cases ivith injected 
or abscessed ovaries. To thoroughly ex- 
amine the pelvic pathology it may be neces- 
sary to dig the tubes and ovaries from their 
adhesions. 

In pure gonorrheal tubes the adhesions 
will be at the fimbriated end only. In our 
first series of cases nothing was done to 
these tubes and ovaries except resect the 
cornu. Ip our discussions the question was 
raised as to the possibility of a low tube 


to prevent late postoperative pain. 

Steps 2 and 3. The right tube and ovary 
are delivered into the wound. A hot 
laparotomy pad is placed in the pelvis to 
control any oozing. The tube close to its 
origin at the uterine end is grasped with a 
small artery clamp and a figure of eight 
stitch is inserted in the cornu of the uterus 
(Fig. I a), a “V” shaped excision of the 
uterine end of the tube is made and the 
figure of eight stitch is drawn taut and tied 
(Fig. 2a). This is left long and a clamp 
applied. 

Step 4. A plain catgut suture is passed 
through the mesosalpinx tying the cut end 
of the tube (Figs, i and 2b). This suture is 
not cut and the needle is not removed. The 
suspensory ligament of the ovary is grasped 
with an Allis clamp and lifted; the needle 
with the long end of the suture is then 
passed through the posterior wall of the 
uterus below the suspensory ligament of 
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the ovarj’’ and tied. All clamps are removed. Clinical. Fort3'--three or 67 per cent of 
The suture is cut fairly short (Fig. 3). the cases were reported as clinically cured 
Step 5. The same procedure, Steps i to or asjTOptomatic, 16 cases or 24 per cent 



Fig. 3. All sutures tied and cut short. Pro.vimal end of tube is thus buried. 


4, is followed on the left side. 

Step 6. The outer end of the ovarj*^ is 
sutured to the parietal peritoneum of the 
pehds above the iliopectineal line with a 
non-absorbable suture material, generall}’^ 
silk. (Poole Suspension.) 

Step 7. The appendix is removed and 
some form of uterine suspension, preferablj’- 
a one point fixation, is performed. 

RESULTS 

Seventji'-five patients have been oper- 
ated; the first operation was performed 
Maj’’ 17, 1934, the last one April 26, 1936. 
Seventj’^ per cent of these cases were in the 
age group between twentj'^ and twenty-nine 
j’-ears. Sixtj^-four cases or 85 per cent have 
been seen in the follow-up clinic. The 
average number of times seen is two. This 
average maj" give a vTong impression as 
some patients have been seen four times 
while others, and the}" form the large 
majority, onlj" once. 

Anatomic. Fifty of these 64 cases are 
reported as hawng no masses, 10 haiung a 
moderate size mass and 4 cases had definite 
masses present. 


had slight. sjTnptoms and 5 cases or 7 per 
cent had definite complaints. 

Ten cases or 15 per cent have sufficient 
sjTnptoms to interfere vdth work. No cases 
have had to be readmitted for severity 
of sjTnptoras and there have been no 
reoperations. 

CONCLUSION'S 

A procedure for the cure of recurrent 
salpingitis is described with a minimum of 
surgical trauma, giving a high percentage 
of clinical and economic cures. 
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S TERILIZATION of the human female 
is any procedure which so alters her 
physical status as to prevent fertiliza- 
tion of her ova. The indications maj^ be 
medical or eugenic. The procedure may be 
permanent or temporary. The methods 
may be surgical, involving the uterus, 
ovaries, uterine tubes or vagina; nonsurgi- 
cal, as by irradiation with either x-raj's or 
radium; or biological, using hormones or 
spermatoxins. 

Medical Indications. In general any 
woman in whom pregnancy will aggravate 
existing disease which is not amenable to 
direct cure, undo previous corrective gjme- 
cology or jeopardize her life, is entitled to 
sterilization. Cardiac disease, tuberculosis, 
otosclerosis, dementia praecox and nephri- 
tis are among the major disease processes 
generally regarded as justification for 
sterilization. The evaluation of the severity 
or permanence of the medical condition is 
the first and essential prerequisite. Since 
deliberate sterilization involves a funda- 
mental alteration in the marital status of 
the wife, the ph^'sician’s responsibility is 
very real. Confirmative consultation af- 
fords a division of this responsibility but 
in addition written permission from both 
husband and wife should always be ob- 
tained. This latter applies whether the 
indication is one of medical disease or is 
in .connection with such conditions as 
repeated cesarean section, certain prolapse 
operations, or even far reaching plastic 
repairs. 

Eugenic Sterilization. This phase of the 
sterilization problem is rapidly and increas- 
ingly becoming a matter of concern not 
merely to physicians but to society as a 
whole. Procreation by the unfit, whether 


male or female, is helping to crowd the 
jails and asylums and is continually adding 
to the load which society as a whole must 
carry. Many mental diseases are trans- 
missable as are certain congenital defects. 
In theorj^ the obvious solution is the 
compulsory sterilization of the defective 
individual. In practice too little has been 
done constructive!}^ in this field. California 
has pioneered in legalizing sterilization of 
hereditary mental defectives confined in 
the state institutions. 

Methods oj Sterilization. In the surgical 
field there are just two operations which in 
the writer’s hands have stood the test of 
time. The older one is cornual excision of 
the interstitial portion of the uterine tube, 
ligation and burial of the distal stump 
between the layers of the broad ligament 
and final peritonealization. The newer 
one, the Walthardt modification of the 
Madlener operation of “tubal crushing” 
has almost completely displaced cornual 
excision in the writer’s practice during the 
past ten years. No failures have occurred 
following these two operations. 

Technique of Cornual Excision. The 
tube is clamped i cm. from the uterus, 
ligated just beyond the clamp and severed 
between the two. The uterine end is now 
excised by a wedge shaped incision which 
extends i cm. on the fundus, median to the 
tubal insertion, i cm. deep and 0.5 cm. in 
width. The gap in the uterine cornu is 
sutured with a continuous lock stitch. The 
peritoneal layers of the broad ligament 
adjacent to the uterus are now separated 
by careful blunt dissection creating a 
definite pocket. The ligated distal tubal 
end is now turned downward and drawn 
into this pocket by carrying the long strand 
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of the ligature to the base of the pocket the tubal walls. The clamp is then removed 
and out through the posterior leaf of the and both crushed areas arc ligated by a 
broad ligament, where it is tied. The broad single lie of No. 8 wax silk. This technique 



Fig. 1. A. Stcriliz.'ition hy tltc Mneiicner mctliod: n loop of tube is cnislifd ;it tlif loop; !>'. 

the crushed nrens of tlie tube; c'. ii stile IiK-tturc is pl.tced and tied in the crushed are.T. ti. U’.ilt- 
hardt modification of the iMadlener techniriue; <i. the t«o arms of tlic tubal loop are crushed 
about 3 cm. from the top of tlie loop; h. the crushed areas of the tube; c. a silk ligature is placed 
and tied in tlie crushed area. (Curlix Obstetrics and Gynccnloey, Vol. 3, U'. D. Saunders Co.) 


ligament pocket is then closed with fine 
catgut. Finally it is usually possible to 
cover the cornual excision area by a fold of 
round ligament. Fine needles and catgut 
should be used throughout to avoid the 
formation of fistulas which may lead to 
failure. Cornual excision requires easy 
access to insure hemostasis and disposal of 
the ligated tubal end. 

Technique of Tubal Crushing. Walt- 
hardt’s modification of the Madlencr 
method is emplo3'ed as it accomplishes 
tubal occlusion at two widelj" separated 
points. A tubal loop is picked up at the 
junction of the uterine and middle thirds 
of the tube. The two arms of the loop are 
then crushed in one bite of a broad clamp 
at a distance of 2 cm. from the top of the 
loop. The clamp is kept locked for a 
moment but not with such force as to sever 


is simple, quick and bloodless. Moreover it 
can be employed when the structures are 
not casilv accessible as in certain prolapse 
operations. 

While it so happens that the writer has 
experienced no failures with either method 
it should be pointed out that in the world 
literature slight!}' more failures have been 
reported following tubal crushing than 
following cornual excision. 

The surgical objective is the establish- 
ment of an absolute barrier between sperm 
and o\'um. The obvious way to achieve this 
purpose is to destroy the continuity of the 
oviducts, the uterine tubes, without the 
possibility of fistula formation. The litera- 
ture teems with various types of attack on 
these structures which are not merely 
modifications of the two already named. 
This very multiplicity of operations is 
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sufficient evidence of the occurrence of properly executed are the two surest surgi- 
failures, i.e., pregnancy, after any of them, cal methods available. Each one is specially 
Reis, in a very comprehensive presentation indicated under certain conditions. 





Fig. 2. Single incision for hysterotomy and sterilization by cornual excision. The fundus of the uterus is 
incised transversely and the uterine contents evacuated, intact if possible. The incision is then extended 
bilaterally to permit of excision of the tubes well into the uterine musculature together with 2 or 3 cm. of 
the proximal ends of the tubes. The tubal ends arc then ligated and buried between the peritoneal folds of 
the broad ligaments. The fundal incision is sutured with two or three rows of running catgut sutures. 
(Curtis Obstetrics and G^mccolopy, Vol. 3, IV. B. Saunders Co.) 


of the entire problem of sterilization, and 
which has been utilized freely in this article, 
mentions tubal knotting and tubal coagula- 
tion. The former is at best merely a curios- 
ity. The latter, however, may have merit. 
Coagulation of the fimbria during laparot- 
omy was dropped promptly but electrical 
coagulation of the tubal orifices via the 
uterine cavity has been accomplished by 
Dickenson and more recently by Hyams. 
The latter combines visualization of the 
uterine cavity under the fluoroscope with 
a precise placement of the coagulating tip 
in each of the two cornual recesses. 

In the final analysis the success of any 
surgical method of sterilization depends 
first on its practical adaptability to the 
purpose and second on the skill with which 
it is done. The writer is convinced that 
tubal crushing and cornual excision when 


Temporary surgical sterilization cannot 
be recommended. In this type of operation 
the fimbria are usually buried, leaving the 
tubes intact. To reestablish fertility the 
patient is reoperated, and the fimbria 
released. To accomplish this sequestration, 
the fimbria have been buried in pockets of 
the broad ligaments, in the mesosalpinx, 
in the vesicouterine space, in pockets made 
in the uterine wall anteriorly or posteriorly, 
and even out into the inguinal canals or 
vaginal fornices. The fimbria have likewise 
been invaginated into the tubal ostium 
which is then closed by suture. 

In the small group done by various 
members of the gynecological department 
of the Michael Reese Hospital including 
one of fimbrial burial in the broad liga- 
ments done by the writer, every one was 
followed by pregnancy. 
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Sterilization is frequentlj'^ combined with 
therapeutic abortion, 13 per cent at 
Michael Reese Hospital. When the two 
indications coexist the two procedures may 
be done simuItaneousI5^ For this purpose 
the writer almost uniformly employs ab- 
dominal hj’^sterotomy by a transverse 
fundal incision, which includes cornual 
excision of the tubes. Bleeding from this 
incision is negligible, the intact sac is gently 
loosened with the gauze covered finger and 
removed. The redundant decidua is wiped 
away. Packing is unnecessar3^ There is 
only one incision to close and peritonealize. 
Closure is done with two rows of continuous 
catgut. If the uterus is not too large the 
incision is peritonealized bj'^ splitting the 
vesicouterine peritoneum and fastening it 
over the fundus, otherwise the round liga- 
ments are looped and sutured over the 
fundal incision. The ligated tubal ends are 
disposed of as in simple cornual excision. 

Irradiation Sterilization. The x-raj-sand 
radium can stop ovulation, thus either maj’’ 
be used to produce sterilization. The result 
ma}^ be temporarj^ or permanent depending 
in general upon the dosages emploj'-ed. 
Permanent sterilization bj”^ irradiation in- 
volves complete destruction of the ovarian 
function, is the equivalent of surgical 
castration and brings on the menopause. 
Still for certain subnormal individuals 
x-ray castration is the ideal treatment. 
There is no mortalitj'^ nor morbidity nor 
anj”^ of the difficulties involved in the post- 
operative care of such women. 

Irradiation bj^ either method is also to be 
emploj'ed when the patient’s phj’-sical con- 
dition does not warrant surger3^ 

For temporarj”^ sterilization these agents 
are exceedingly^ unreliable. As the ovarian 
resistance is not measurable many y^oung 
women have been inadvertently’- precipi- 
tated into the menopause; the older the 
patient the greater is this risk. Others have 
become fertile and even pregnant long 
before the sterilization was supposed to 
have worn off. If temporary^ sterilization 
by- irradiation is the only method safely 
applicable, there should be underdosage 


rather than overdosage and the patient 
should observe contraceptive precautions. 
In view of these uncertainties the writer 
believes that there is no place for tempo- 
rary^ sterilization by'^ irradiation. Contracep- 
tion is the logical procedure if pregnancy is 
to be avoided temporarily. The radium 
dosage varies from a minimum of 400 
milligram hours for temporary’^ sterilization 
to a maximum of 1800 milligram hours for 
permanent sterilization (menopause). The 
x-ray^ dosage varies from 250 r units to 450 r 
units. Voltage, ty’^pe of filtration, avoidance 
of skin and sy^stemic reaction are in the 
province of the radiologist. 

Sterilization by Hormones or Spermatoxin. 
At present writing these agents are prop- 
erly’ placed last and considered least. 
Nearly' every knowm hormone has been 
employ'ed seemingly' successfully' to pro- 
duce sterilization in laboratory' animals. 
The exhibition of the doses necessary' to 
reach conclusions in the human involves 
too great a risk to justify' this method. 

Spermatoxins hold greater promise with 
less risk. Apparently' injection of sperma- 
tozoa into the tissues of the female develops 
antibodies which agglutinate the sperma- 
tozoa arriHng via the oHducts. It is 
conceivable that this ty'pe of immunization 
may' ultimately' be achieved by' the devel- 
opment and use of sy'nthetic organic 
compounds. 

SUMMARY 

Sterilization is permissable in any' woman 
in whom pregnancy' will aggravate existing 
disease which is not amenable to direct 
cure, undo previous corrective gy'necology' 
or jeopardize her life. Written consent from 
both husband and wife should be obtained. 

Sterilization is urgently' desirable in 
women with certain ty'pes of mental disease 
and congenital defects. 

For permanent sterilization by' surgical 
methods “tubal crushing” (Walthardt) 
and cornual excision as described, are the 
simplest and surest of all the available 
methods. 
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When surgery is contraindicated, perma- 
nent sterilization can be obtained with 
either x-ray or radium therapy. This always 
involves destruction of ovarian function 
and onset of the menopause. 

Temporary" sterilization by surgical 
methods is usually a failure. Irradiation 
for this purpose is unreliable and fraught 
with the risk of producing permanent 
sterilization. Contraception is the logical 
procedure if pregnancy is to be avoided 
temporarily. 

The combined indication for sterilization 
and therapeutic abortion occurs in approxi- 
mately 13 per cent of patients requiring 
sterilization. Abdominal hysterotomy by a 


transverse fundal incision which includes 
cornual excision is the operation of choice. 

Biological methods for the attainment of 
sterilization are still entirely experimental. 
The only one that holds any hope in the 
future is the utilization of spermatoxins. 
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T he use of -v-ray in the treatment 
of tuberculosis of the female genital 
tract rests on interference with growth 
and reproduction of the cells forming the 
tubercle. The tubercle bacillus is prac- 
tically not affected directly® but disap- 
pears with the Involution of the tubercle. 
In surface lesions the debris of the dead 
cells is discharged externally, in deeper 
foci it is absorbed by phagocytosis and 
through lymphatics. The tissue defects 
thus created are obliterated by fibroblasts 
and the process, as in spontaneous healing, 
ends in the formation of a scar. The cells 
surrounding the tuberculous infiltration 
receive the same x-ray dosage as the 
diseased cells and are also damaged. 
Usually, however, they recover rapidly 
and completely. Cells injured by irradia- 
tion show this effect only after the lapse 
of a “latent period.” This varies with the 
dose and intensity of the irradiation and 
with the duration of the natural life C3'cle 
of the cell, a long lived cell showing 
the injury later than a short lived cell. 
The intensity of the irradiation effect varies 
with the quantitjf of .v-raj’^ and the period 
of time in which this is administered. 
Large irradiation amounts given quicklj”^ 
may cause rapid necrosis of the diseased 
area especially where there is already a 
tendency to breaking down and where 
the blood suppty is poor. Danger of 
perforation into the peritoneal cavitj"^ 
would contraindicate this form of x-raj' 
therapjr in cases of female genital tubercu^ 
losis in which such tendency might be 
suspected. Acellular caseous exudates in 
themselves are not affected by the irradia- 
tion although they must also be absorbed 
or discharged in the healing process, like 
the debris of the arrested cells. 

* From The Department of Radiotherapj’^ of the Presl 
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The marked sensitlvitj’^ to irradiation 
of the cells of the Graafian follicles which 
are necessarilj^ included within the irradi- 
ated areas deserv'e special consideration. 
Permanent castration is at times produced 
unwitting!}", especiall}" in older women, bj" 
even small doses directed to lesions near 
the ovaries. This is desirable as it dimin- 
ishes the danger of exacerbation or ag- 
gravation of the disease associated with 
menstrual vascular engorgement of the 
genital tract but also destroj"S the possi- 
bilit}" of future pregnanej". The majority 
of patients, however, are between the ages 
of twenty and thirt}" j^ears and in them 
this castration is more usuallj" temporarj". 

X-ray therapj" is limited in its action 
to the area included within the beam of 
Irradiation. Tuberculosis of the female 
genital tract is rarelj", if ever, primarj" and 
usually is secondarj" to other localizations 
of the disease in the lungs, mesenteric 
tymph nodes, intestines, etc. Successful 
treatment ma}" therefore depend less on 
x-ra}’ arrest of the local pelvic lesion than 
on the extent, activity and therapeutic 
response of other sites of the disease. In 
this connection the pelvic peritoneum de- 
serves special mention because it is so 
frequentl}" Involved. It is necessarilj" in- 
cluded in the field of irradiation, and 
requires no further consideration. 

The importance of tuberculosis of the 
reproductive sj^stem to the public health 
is fairly great. One per cent of patients® 
admitted to a gj'necologlcal service had 
genital tuberculosis and 6 per cent of all 
abnormal tubes examined microscopically 
showed this disease. In our clinic of 1296 
cases diagnosed clinicallj" as chronic salpin- 
gitis, 61 were thought to have tuberculous 
salpingitis. In 10 this was associated with 

yterian Hospital and the Sloane Hospital for Women. 
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tuberculosis of the endometrium and in 6 
with tuberculosis of the ovary. An intensive 
microscopic study of 850 cases of chronic 
pelvic inflammatory lesions revealed 41 
cases of tuberculous salpingitis. In 23 of 
these the process was limited to the tubes 
but in 3 of these the uterus was not studied. 
In 14 the uterus was invaded, in 4 the cer- 
vix and in 5 the ovary. In none was the 
process limited to the cervix. 

This is from a clinic which admits a 
relatively small number of patients with 
inflammation of the pelvic organs and 
indicates an incidence 5.8 per cent, close 
to that reported by Greenberg. “The process 
is evidently rarely limited to a single 
organ and an}^ therapy proposed must 
take this into consideration. This is 
particularly true of excision, where one 
must always decide how much of the lesion 
is to be removed. 

The outcome of the untreated disease is 
difficult to estimate. In 11 of the 41 cases 
mentioned, the tuberculosis was discovered 
in the routine examination of specimens 
removed during operation for conditions 
such as mvoma uteri and was clinicallv not 
significant, indicating a high percentage 
of arrested genital tuberculosis and leading 
one to hope for a favorable outcome 
from constitutional treatment alone. No 
series so treated has been systematically 
studied, to our knowledge. There are many, 
however, in whom despite good hygiene 
the disease progressed to the point where 
it caused disability and subsequently 
death, usually however, as a part of a 
more generalized tuberculosis. Whether 
to treat the pelvic lesion as a local disease 
then depends on its proportional relation- 
ship to the tuberculosis present in the 
rest of the bod}". If there should be a 
limited process in the pelvis and an exten- 
sive involvement of the lungs, it would be 
idle to concentrate upon the local lesion 
but if conditions are reversed or if there 
be no discoverable tubercular lesions in 
the rest of the body, local therapy is war- 
ranted, especially in the light of the good 
results summarized below. 


Of the local measures employed as heat, 
diathermy, excision, x-ray therapy and 
radium therapy, only operation and x-ray 
therapy have given consistently satis- 
factory results, so that in attempting to 
determine the value of x-ray, it will be 
compared only with operation. Such a 
comparison is difficult. The cases operated 
upon are likely to include, on the one hand, 
those with extensive and severe local 
lesions which promise a high mortality 
and numerous operative complications 
such as perforation of the intestines with 
correspondingly poor statistical results 
and, on the other hand, clinically insig- 
nificant lesions which will be picked up in 
the routine microscopic examination of 
specimens incidental!}" removed during 
operation for other diseases. Again when 
x-ray therapy is administered without 
previous laparotomy, the diagnosis is 
always in doubt and the lesion reported as 
tuberculosis may have been caused by 
other organisms, since there is no charac- 
teristic symptom or physical sign. The 
coexistence of pulmonary tuberculosis, 
while suggestive, is not conclusive. 

Keeping this qualification in mind, a 
review of the evidence seems to demon- 
strate a slight superiority of x-ray therapy 
over excision. Excellent summaries by 
Jameson,® 393 cases, Guthmann,^ 954 cases 
and Baer,^ 221 cases from fifty-eight 
authors indicate that from operation alone 
from 44 to 75 per cent of cases will be 
greatly benefited but with an operative 
mortality of 7 to 8 per cent and a high 
incidence of postoperative complications, 
especially intestinal fistula. Following x-ray 
therapy by various techniques, 47.3 per 
cent have been permanently arrested, 38.6 
per cent improved (85.9 per cent good 
results), 10.7 per cent have died later of 
tuberculosis, 3.4 per cent were unimproved 
but living (14.1 per cent poor results). 
Operation followed by x-ray therapy has 
given a good result in 88.1 per cent and 
poor in 11.9 per cent. 

In studying these summaries and the 
contributions upon which they were based. 
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it is difficult to determine the t^'pe of 
tuberculosis which responds best to x-raj’’ 
therapy. None of the series contributed by 
any individual is large. A type which 
responded well in the hands of one is often 
stubborn in those of another. In general it 
appears that cases with generalized tuber- 
culosis offered the worst prognosis, as 
might be expected, but the presence of 
pulmonary tuberculosis did not necessarilj’- 
contraindicate this form of therapy. The 
most favorable results followed the treat- 
ment of lesions characterized by moderate 
plastic exudate without ascites. In cases 
of ascites associated with noncaseating 
masses in the pelvis, the best results were 
obtained bj’^ explorator}' laparotomy, re- 
moval of the fluid and subsequent x-ray 
therapy. The most common unfavorable 
result was the liquefaction of large caseat- 
ing masses with abscess formation and 
spontaneous rupture or drainage leading 
to a persistent tuberculous sinus. 

The x-ray technique varied with the 
conception of the author as to indications. 

1 . The preponderance of opinion was in 
favor of smalP’-^ doses: 75-100 r (}{o to 

E.D.) with 180-200 K.V., 0.5 mm. Cu. 
filter, 50 cm. t.s.d., repeated to the an- 
terior, and occasionally posterior, pelvic 
portals, at irregular intervals of seven to 
twenty-one days, for 10 or more treatments. 
This was designed to influence favorably 
the healing process without interfering with 
menstruation. In many of these patients, 
however, the total r dosage should, accord- 
ing to our experience, have been followed by 
temporary or even permanent amenorrhea. 

2. Attempts at temporary castration 
by the administration of the equivalent of 
about 250 to 300 r with similar factors as 
stated, to each of one anterior and one pos- 
terior pelvic field given in two sessions a 
few days apart. 

3. Production of permanent steriliza- 
tion by doses of the equivalent of about 
600 r to each of these fields with the same 
technlque.®^~^' 

Our own experience is limited. As in 
most clinics in this country, the responsi- 


bility for the management of these cases 
lies in the hands of those interested pri- 
marily in operative therapy. The result 
has been for the most part an emphasis 
on very good constitutional treatment 
and excision when local measures seemed 
to be indicated so that reports of results 
of radiotherapy are very meager. However, 
a wider experience in the treatment of 
tuberculous adenitis® serv-^es to stimulate 
our interest in x-ray therapy for tubercu- 
losis of the female genital tract. 

CASE REPORTS 

Case i. A thirty-seven year old school 
teacher presented herself in Januar}% 1925, 
with a history of a left nephrectomy three years 
previously for renal tuberculosis. In July, 1924, 
a left ovarian cyst was removed but no evidence 
of intra-abdominal tuberculosis was noted. 
Since then there occurred graduallj'’ increasing 
pain, sensation of pressure and palpable masses 
in the umbilical region and the right lower 
quadrant of the abdomen. Constipation alter- 
nated with diarrhea and there was constant 
rectal and bladder tenesmus necessitating the 
daily taking of morphine. The patient lost 
fourteen pounds during the six weeks preceed- 
ing admission in January, 1925. She appeared 
emaciated and cachetic. The left lower abdo- 
men and suprapubic region were filled by large, 
elastic, immovable masses and a second small 
tangerine sized extension could be palpated in 
the right iliac fossa. The pelvis was occupied by 
a conglomerate mass involving apparently the 
uterus and adnexa and invading the parametria 
and filling the cul-de-sac. 

A diagnosis of tuberculosis of the pelvic 
peritoneum with involvement of both para- 
metria and the vaginal vault was made and 
x-raj'’ therapy o^'e^ the anterior and posterior 
surfaces of the pelvis was started. 

From January to April, 1925, the patient was 
given 10 -v-ray treatments of 75 to 100 r each at 
one to two week internals, up to a total of 75 ® ^ 
anteriorly and 300 r posterior^; the factors 
being 200 k.v., 4 ma., filter 0.5 mm. Cu. -{- i 
mm. Ah, 50 cm. t.s.d. and fields of 20 X 25cm. 
After each of the first three treatments she had 
a slight rise in temperature and increase of ab- 
dominal pain. She lost an additional eight 
pounds during the period of the first six treat- 
ments. At the end of that time, however, there 
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was a perceptible decrease in the size of the 
mass, especially in the central portion. Her 
weight, which on admission had been 70 pounds 
now increased to about 81 pounds. A month 
later after she had received four additional 
treatments her weight increased to 88 pounds; 
the abdominal mass had shrunk to about half 
its size, though the central portion still 
remained. 

From then she continued improving and 
examination a year later showed that the 
abdomen and vagina were negative. She felt 
well and weighed no pounds. She spotted 
irregularly from May until October, 1925, but 
since then she has been amenorrhic. Since July, 
1925, two months after the last treatment, that 
is for the past eleven and a half years, she has 
been feeling perfectR well and has had no local 
complaints. She teaches school, plays golf, and 
has done a great deal of strenuous exercise and 
extensive traveling. 

Case ii. M. S. aged twenty-three years, 
unmarried, was admitted in May, 1917, with 
a vague history of pain in the pelvis, especially 
in the lower right abdomen. Examination 
revealed a mass in the right side of the pelvis, 
4 cm. in diameter, firm, fixed and tender. At 
operation an adherent mass of tube and ovar\' 
with moderately dense adhesions was found. 
Histologic examination showed tuberculosis 
of the Fallopian tubes. The patient’s conva- 
lescence was uneventful except for a persisting 
sinus which discharged a thin, seropurulent 
material which became bloody in character 
at each menstrual period. After six months, 
examination revealed a sinus e.\tending to 
the region of the right horn of the uterus. 
Vaginal examination showed only slight thick- 
ening to the right of the uterus. 

A'’-ray therapj’’ was given in four doses, one 
week apart, through one portal 6X6 cm. 
centered aljout the sinus, 15 milliampere 
minutes, 80 k.v., 25 cm. t.s.d., 8 mm. Al. 
filter. 

The periods continued uninterrupted and 
the bleeding through the sinus occurred once 
after beginning the .v-ray therap3^ The sinus 
closed two months after starting .v-ray treat- 
ment. Six months later there was still slight 
rigidity to the right of the uterus. 

Case iii. L. B. aged forty years, married, 
nulliparous, was admitted May 17, 1919, 
for a tumor in the lower abdomen which caused 
very few symptoms of slight nausea and eructa- 


tions occurring irregularly'’ and loss of weight. 
In the pelvis was a mass 20 cm. in diameter, 
irregular, mostly firm but with one soft area in 
the right side. At operation the mass was a 
conglomerate, myomatous uterus 15 cm. in 
diameter and dense adhesions surrounding the 
adnexal masses. That on the right side meas- 
ured 10 X 6 cm. but the left was not cleared 
of the surrounding adhesions to the intestines. 
There were several pockets of brownish thick 
fluid. After a right salpingo-oophorectomy, 
operation was abandoned. 

Examination in the laboratory revealed a 
chocolate cyst 6 to 8 cm. in diameter and a 
thickened tube i to 3 cm. in diameter in the 
walls of which were many giant cells sur- 
rounded by concentrically disposed epithelioid 
cells. 

The patient’s recovery was uneventful except 
for a persisting sinus and the presence of the 
mass in the pelvis. 

Five weeks after operation, .v-ray therapy 
was begun. Through each of five small anterior 
portals, 3X2 cm., from June 23 to June 30 
were given 40 milliampere minutes, 80 k.v., 
25 cm. T.S.D., 8 mm. Al. filter and from Sep- 
tember 1 1 to October 2 through each of eight 
portals, the same factors. 

After four months the sinus stopped dis- 
charging. The patient undertook all her 
activities three months after operation. One 
year after operation and six months after 
completing .v-ray therapy, the pelvic mass 
measured about 10 cm. in diameter and 
was fixed. No extra-uterine masses were 
appreciated. 

DISCUSSION 

A review of some thousand cases quoted 
in the literature and of a few from personal 
experience seems to indicate that x-ray 
therapy is a valuable agent in the treat- 
ment of genital tuberculosis. While lapa- 
rotomy may be the only*^ recourse in a 
certain number of cases, the relatively high 
mortality, of 6 to 7 per cent, the frequency 
of postoperative complications, especiall}'^ 
intestinal injury, and the probability that 
all of the adnexa will be removed makes 
operative treatment one to be approached 
wdth respect. 

Patients with ascites are so consistently 
relieved by a mere exploratory incision 
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that the procedure in this group of cases 
seems to be indicated with ver}*^ few excep- 
tions. If readily excisable, the uterus and 
tubes may then be removed but if there 
are many tuberculous adhesions or fixation 
of the pelvic organs, the immediate results 
of effective excision are likel}'- to be so 
severe and the late results of x-ray therapy* 
so promising that it is more often the better 
policy to be content with the exploratory* 
excision and later apply^ irradiation. The 
cases which do best on x-ray' therapy* alone 
are those without ascites, without marked 
caseation or far advanced tuberculosis 
elsewhere. In them the varying stages of 
pelvic involvement may' raise first the 
question of diagnosis. If carcinoma of 
the adnexa may' be reasonably eliminated 
and if there is no preceding history' of 
gonorrheal or puerperal infection, a diag- 
nosis of tuberculosis must be seriously' 
considered. Whatever the ty'pe of infection, 
such a long standing infiltration may' well 
receive a single plan of treatment: rest 
and a regime calculated to build up the 
general condition. Locally' if a diagnosis of 
tuberculosis is probable, x-ray' therapy' 
may' well be instituted early'. Even if the 
infection should be nontuberculous, the 
x-ray' therapy' will have a beneficial effect.-*' 
The danger of relighting an old Infection 
by' moderate .x-ray' doses has not been 
apparent in an extensive experience with 
x-ray' therapy' for fibromy'oma of the 
uterus in our clinic. Where this has oc- 
curred, it has followed the administra- 
tion of relatively' large doses and not 
a technique similar to the one to be 
recommended. 

In the presence of severe pulmonary' 
tuberculosis, main reliance should be 
placed on constitutional treatment. Local 
,v-ray* therapy* may be applied with great 
caution and operation performed with 
still greater reluctance. 

The technique which we recommend at 
present is as follows; A^-ray, 200 k.v., 
filter 0.5 mm. Cu. plus i mm. Al., 50 cm. 
T.s.D. and 75 r at one treatment over one 


anterior abdominal field; once every week 
or two weeks depending upon the patient’s 
reaction. This will usually' be followed after 
a few treatments by' some diminution of 
pain and slight shrinkage of the mass. In 
obese women or where the anteroposterior 
pelvic diameter is unusually' large, it may* 
be advisable to administer a similar 
amount through a corresponding posterior 
field, depending upon the patient’s toler- 
ance. The total number of exposures will 
vary' with the effects produced but will 
usually' not be less than ten. If 750 r are 
given over the skin of the anterior abdomen 
within a period of ten weeks a temporary 
menopause may' or may' not be produced — 
depending upon the age of the patient 
and the distance of the ovaries from the 
abdominal skin. The addition of a similar 
dose posteriorly' enhances this likelihood. 
This effect is desirable especially' in pa- 
tients whose sy'mptoms seem worse at the 
time of menstruation. 

CONCLUSION 

A^-ray' therapy' in small doses is a valua- 
ble agent in the treatment of tuberculosis 
of the female genital tract. It may' be used 
alone and is superior to surgery' in cases of 
tuberculosis chiefly' localized to the pelvis, 
where there is no ascites and little or only' 
moderate tendency' to breaking down. 
It is useful as a postoperative measure in 
cases with ascites and in instances of 
doubtful diagnosis. The accompanying 
artificial menopause is usually' desirable 
but requires separate consideration m 
every' individual case. 
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TRICHOMONAS VAGINALIS VAGINITIS 

Edward Allen, m.d., f.a.c.s. 

CHICAGO 


T richomonas vaginitis is one of 

the most frequent forms of vaginal 
infection. At least in private practice 
it is much more common than gonorrhea. 
The differential diagnosis of vaginal infec- 
tions is not as accurate in general practice 
as it should be. These inaccuracies are 
probably due to our previous teaching con- 
cerning the high incidence of gonorrhea and 
the almost universal use of stained prep- 
arations for the detection of the gono- 
coccus. Only in recent years have the other 
vaginal infections, such as trichomonas and 
yeast, been given their proper place in the 
list of vaginal disease. 

The differential diagnosis is of the 
utmost importance from the standpoint of 
treatment, prognosis and psychic response 
of the patient. Through the years a terrific 
phobia concerning venereal disease has 
been built in the minds of everyone, espe- 
cially women. Marital ties have been 
broken, suspicions aroused and individuals 
left for the rest of their lives under the 
cloud of venereal disease by a mistake 
in diagnosis. It Is an unforgivable diag- 
nostic error to brand a woman gonorrheic, 
unless the evidence is entirel}'’ clear and 
unmistakable. 

Vaginal secretion obtained from any 
woman presenting herself for gynecological 
examination, no matter how obvious the 
cause, should be examined accurately in the 
following manner. An unlubricated specu- 
lum should be introduced into the vagina 
and smears made from the cervical canal. 
When the speculum is withdrawn all visible 
secretion from the anterior and posterior 
fornices is picked up by the posterior blade 
of the instrument. A portion of this dis- 
charge is either mixed with a small quan- 
tity of warm normal saline or transferred 
directly to a slide covered with a cover slip 
and examined microscopically. Following 
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this any material expressed from the 
urethra should be smeared for staining. It 
is important that this material be obtained 
before digital examination is begun because 
lubricants, especially glycerine, quickly 
stop the movements of the flagellates. It 
is also important to ascertain whether 
there has been any recent vaginal medica- 
tion, as even a plain water douche may 
interfere with the motility of the tricho- 
monas. If organisms are not found on the 
first examination, subsequent investiga- 
tions either following the next menstrual 
period, which is the most likely time, or 
when the symptoms have become more 
severe, may reveal them in abundance. 
Even when trichomonas are found the 
preparations should always be stained and 
e.xamined as the gonococcus may also be 
present. Usually when the gonococcus is 
present it is found readily with the 
methylene blue and gram stain. When it 
becomes necessary in a given slide to make 
a prolonged search for intracellular organ- 
isms one may be increasingly certain that 
the offending organism is not the gono- 
coccus. In like manner the greater the 
number of staph^dococci or streptococci 
present, the more definitely may we be 
sure that we are dealing with one of the 
non-specific diseases. The trichomonas is 
best identified in the fresh, unstained 
secretion as a motile flagellate. This is 
accomplished by high dry magnification 
under reduced illumination. The numerous 
special staining methods thus far reported 
for trichomonas have not proved satis- 
factory in our hands. The mycelial fila- 
ments or buds of the yeasts can also usually 
be identified in the fresh preparation, but 
where doubt arises the usual gram or 
methjdene blue stain will bring them out 
quite clearly. Not infrequently yeast may 
be found in the secretion containing 
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trichomonas. Whenever yeast is found in 
the vagina, a qualitative test for sugar in 
the urine should be done. 



Fig. I. Trichomonas vaginalis as they appear in 
the unstained secretion. Various distributions 
of the flagellae have been described, but the 
bipolar arrangement seems to be the most fre- 
quent type. 

Trichomonas vaginalis may be found in 
the vaginal canal of patients who have no 
symptoms referable to the pelvis. Usually, 
however, the clinical history is rather defi- 
nite and characteristic. The most promi- 
nent complaint is that of a profuse, watery, 
irritating vaginal discharge which produces 
itching and burning about the vulva. 
Trichomonas vaginalis may occasionallj’^ 
be found in a thick, tenacious discharge 
that seems to come directly from the 
cervical canal. The usual watery discharge 
is greenish in color and of froth}"^ consist- 
ency, containing manj* small bubbles. The 
introitus and external genitalia, including 
the urethra and anus, are often bathed 
with this irritating discharge. Under these 


conditions the parts are edematous, red- 
dened and often reveal the thickened, 
scarified or glazed appearance character- 



Fig. 2. Smear taken from yeast vaginitis. The 
tj-pical branched, segmented mycelia of yeast 
stand out clearly in this specimen stained with 
the Gram stain. The bud forms are character- 
istic enough to warrant identification even in 
the absence of the mycelia. 

istic of long continued pruritic disease. 
Severe backache, accompanied by a bear- 
ing down feeling of weight in the pelvis 
caused by this condition needs to be differ- 
entiated from that found in prolapse or 
occasionally retroversion of the uterus. 

Surgical repair undertaken in the pres- 
ence of an unrecognized chronic vaginitis 
maji well account for some of the unex- 
plained morbidit}' encountered by all of us. 
Certainly this fact is true in operative 
procedures undertaken during the period 
of pregnanc3^ Trichomonas is a frequent 
complication of pregnanej- and its treat- 
ment during this time is more difficult than 
in the non-pregnant individual. 
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Urinary complaints occupy an important 
place in the symptomatology of tricho- 
monas vaginitis. Careful questioning will 
elicit a history of urinary difficulty in over 
50 per cent of the cases. These symptoms 
are frequency, urgency, dysuria, nocturia 
and occasionally slight incontinence. The 
cause for these symptoms will be discussed 
later in the description of the lesions 
produced by this infection. 

Substantial increases in the menstrual 
flow demanding treatment or irregular 
spotting during the menstrual interval are 
not infrequent results of trichomonas 
vaginitis. Proof of this statement can be 
found in the return to normal of the 
menstrual cycle following treatment for 
the vaginitis. Dyspareunia may be a pro- 
nounced and very important symptom of 
this common vaginal infection. Absolute 
inability to have intercourse on account of 
pain has been a serious situation in several 
of our patients. Speedy return to normal 
relations has taken place following inten- 
sive treatment of the vaginitis. Endurable 
but troublesome dyspareunia in a larger 
group of patients has been the deciding 
factor in the decision to seek medical 
advice. Operations for the relief of this 
dyspareunia had been advised for several of 
these patients. 

Arthritic or rheumatoid pains in the 
legs, arms and chest have been frequently 
relieved or improved by treatment of the 
vaginal infection plus the general upbuild- 
ing of resistance which seems to be an 
important equation in the therapy of this 
disease. 

The local vaginal lesions usually de- 
scribed as characteristic of trichomonas 
vaginitis can be easily demonstrated. Small 
petechial, slightly elevated spots scattered 
over the vaginal mucous membrane, espe- 
cially in the vaginal vault, have warranted 
the descriptive term “strawberry vagina.” 
These spots have been shown by Adair and 
Hesseltine to be due to a submucosal 
invasion of the vaginal tissues by coccoid 
organisms and the resulting tissue reaction. 
Leucocytic infiltration, almost to the degree 


of microscopic abscess formation, has been 
demonstrated in biopsy specimens. 

Urethroscopic and cystoscopic examina- 



Fig. 3. Pyelogram illustrating a bilateral hydro- 
nephrosis whicli we think was probably due to 
the edema about the ureteral orifices. A typical 
trichomonas trigonitis was present. 


tions have revealed a similar change in the 
mucous membrane of these parts as is 
found in the vaginal mucosa. This mucous 
membrane change is usually limited to the 
urethra or the trigone of the bladder 
(Fig. 3). A fluffj^ edematous, almost 
leucoplakic looking area surrounded by or 
containing within its borders petechial-like 
spots similar to those found in the vaginal 
mucous membrane help to identify this 
lesion at once. Biopsy specimens removed 
through a cystoscope with the aid of a suc- 
tion curett reveal marked changes in the 
bladder mucosa. These changes are predom- 
inantly a proliferation of the squamous 
epithelium in a papillary-like arrangement. 
There is a marked vacuolization of the 
epithelium which may be a part of or the 
result of the intracellular and extracellular 
edema. Bacteriological examination of these 
tissues for bacteria yields a rich growth of 
streptococci. The method of production of 
these lesions of the urinary tract is not yet 
clear. Whether it is an ascending infection 
by way of the urethra, as the urethritis 
would seem to indicate, or whether direct 
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Ij-mphatic and vascular drainage from the 
contiguous vagina is the more logical con- 
clusion remains to be seen. We have isolated 
the trichomonas from the catheterized 
urine in only 3 of these patients. This fact 
seems to suggest that some other organism 
is responsible. We feel, and the character 
of the lesion supports the view, that it is 
more apt to be the associated streptococcus. 
The petechial-like spots in this condition 
are similar to those found in disease proved 
to be streptococcal in origin elsewhere in 
the body. 

We have isolated a strain of strepto- 
coccus from the vaginal secretions of those 
patients afflicted with trichomonas vagi- 
nalis which, by the catophoretic method, 
seems to be rather specific for this condi- 
tion. Cultures from the vaginas of normal 
individuals did not reveal such a pre- 
dominance of this particular arthrotroplc 
strain. The same type of organism has been 
isolated from fluid recovered from infected 
Bartholin glands associated with tricho- 
monas vaginitis. We have encountered 
6 such cases. Repeated smears and comple- 
ment fixation tests were negative for the 
presence of gonococci in these individuals. 
We are of the opinion that upward exten- 
sion of the infection to the appendages and 
the parametrium may occur, as well as 
infection of the Bartholin glands. Nine 
patients in our series have developed tender 
adnexal swellings associated with tempera- 
ture and leucoc3i;ic reaction for which we 
could find no other explanation. These at- 
tacks usually followed a menstrual period. 
It is to this t3fpe of infection that we would 
ascribe the disturbances in menstrual 
rhythm rather than the congestion in the 
vagina. 

We have isolated the trichomonas from 
the prostatic fluid of 6 of these patients’ 
husbands and in all but 4 of the remainder 
have found definite evidence of acute or 
chronic prostatitis. From these pus laden 
specimens of prostatic fluid we have 
cultured a streptococcus similar in electri- 
cal potential to that obtained from the 
infected vaginal secretion of his mate. In 


2 instances the urethral discharge from the 
penis contained swarms of trichomonas. 
The question naturally arises as to whether 
or not man}’^ of the prostatic infections 
which have heretofore been ascribed to 
gonorrhea maj" not be primaril}’^ tricho- 
monas in origin. 

Another quite obvious possibillt}^ in re- 
infection is from the urine and urinary 
tract. It is verj^ common to find a urine 
specimen teeming with motile flagellates. 
We hope to investigate whether these have 
come from the vaginal secretions, have 
multiplied in the urine as a culture medium 
or have come from the urinarj^ tract itself. 
The changes described in the urethra and 
the bladder mucosa suggest the possibility 
of the latter. 

A great manj- different forms of treat- 
ment have been advised for trichomonas 
vaginitis. Most of the more widefy used 
methods of therapj' have utilized essen- 
tiall}' the same fundamental principles. 
These principles include removal of excess 
secretion bj' wiping or scrubbing the vagina 
vigorously, frequent medicated douches 
and the insertion into the vagina of chemi- 
cals contained in a menstrum either as 
powders, tablets or suppositories. All of 
these methods accomplish about the same 
results and are probabl}" the result not 
entirely of the bactericidal properties of the 
medicaments used but of their effect in 
raising the local resistance of the tissues. 
Favorable results have also been reported 
following the use of broth filtrates instilled 
into the vagina. Equallj' good results seem 
to have been obtained using plain broth as 
when the infected vaginal secretion has 
been added to it to produce a bacterio- 
phage. Measures directed toward raising 
the general resistance of the patient, e.g., 
rest both phj^slcal and sexual, high vitamin 
diet, reduction or increase of bodj' weight, 
correction of metabolic disturbances and 
maintenance of the normal constituents of 
the blood, are valuable adjuncts to the 
local treatment. In most instances recur- 
rences follow some lowering of resistance, a 
menstrual period, gastrointestinal upsets, 
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sexual intercourse, respiratory infections or 
prolonged fatigue. 

In our experience no single plan of treat- 
ment is applicable to all cases of tricho- 
monas vaginitis. Some patients who have 
been verj^ resistant to one form of treat- 
ment respond quickly and permanently^ to 
a different type of therapy. A few indi- 
viduals, particularly blondes and redheads, 
are very sensitive to any of the chemicals 
ordinarily used in the treatment of this 
condition. The prolonged treatment neces- 
sary in this disease will almost surely 
produce reactions in some of these indi- 
viduals. It should be customary to tell each 
patient at the beginning of her period of 
treatment that this sensitivity is unpredict- 
able and should it occur, treatment should 
be stopped at once until another form of 
therapy may be advised. The most disturb- 
ing local manifestations that we have 
encountered have been following the use 
of some of the preparations containing 
arsenic or picric acid. We have continued 
to use these chemicals, however, because 
they have given the most satisfactory 
results in the largest number of patients. 

At present we are using the following 
plan of treatment. Through a bivalve 
speculum the vagina and introitus are 
gently wiped dry with gauze pledgets. Even 
this is often a very painful procedure in the 
acute stage of the disease and we do not 
feel that vigorous scrubbing of the vaginal 
walls should be instituted at least until 
some of the acute reaction has subsided. 
The vaginal walls are then sprayed uni- 
formly with the powder proposed by Gell- 
horn. This powder is composed of two parts 
of stovarsol to seven parts each of kaolin 
and sodium bicarbonate. The introduction 
of the powder can readily be accomplished 
by the use of the small blower used for 
insect powders and obtainable in any drug 
store for ten cents. When the speculum is 
withdrawn the excess powder may be kept 
in the vagina by inserting a pledget of 
cotton between the blades and tamping 
the powder into the vagina. The external 
genitals should also be dusted with the 


powder. This treatment should be done 
daily for at least six days, and re-instituted 
for a few days following the next menstrual 
period. In the interim the patient is in- 
structed to insert into the vagina nightly a 
vaginal suppository containing i per cent 
picric acid. The following morning the 
excess of suppositor}'^ is removed by a two 
quart warm water douche to which has 
been added one teaspoonful of lactic acid. 
The frequency of these topical applications 
should be decreased as the vaginitis im- 
proves but they should be persisted in for 
at least three months. Subsequent examina- 
tions of the vaginal secretion should be 
done after all treatment has been discon- 
tinued for at least one month. This ex- 
amination is best done a few days following 
the menstrual period. If the symptoms do 
not disappear rapidly or at any time the 
patient complains of vulvar irritation, the 
treatment is changed. A tablet containing 
the same ingredients as the powder may be 
substituted for the suppositories. Carbar- 
sone or arcetosone may be substituted for 
the stovarsol in either the powder or the 
tablets. Lactose substitution in the powder 
has not proved as satisfactory in our hands 
as the original powder. Citric acid as 
advised by some investigators has caused 
so much burning that our patients have 
refused its use. Tampons soaked in the 
broth filtrate as described by Hibbert have 
produced the desired effect in many pa- 
tients and may be substituted for the 
insufflations of powder. Ten per cent pro- 
targol introduced into the vagina with 
the patient in the knee-chest position by 
the means of a soft rubber catheter will 
often produce gratifying results. 

The recurrent character of this disease 
is very striking and ver}^ important. It is 
not at all difficult to relieve the patient of 
her symptoms or to produce an apparent 
disappearance of the flagellates from the 
vaginal secretions. Any of the standard 
treatments will produce these results within 
a few daj's, sometimes within forty-eight 
hours. In a considerable number of pa- 
tients, however, a lapse of time brings 
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another recurrence. We feel that the ulti- 
mate cure of these patients will depend 
entirely upon a clear conception of the 
factors causing recurrence. Do the offend- 
ing organisms remain latent in some as 
yet unrecognized form or state of reduced 
vitality until a lowering of resistance of the 
host permits recurrence or is there a re- 
infection from without? Clinical and ex- 
perimental evidence is almost entirely in 
favor of actual re-infection. 

The obvious avenue of re-infection by 
smearing fecal material toward the vagina 
has been stressed bj' many investigators. 
They have, however, produced very little 
evidence to support this contention, except 
that trichomonas of apparently different 
strains do occur with regularity in the 
mouth and the gastrointestinal tract. We 
have recently discovered trichomonas in 
the vaginal secretions of a patient who was 
unaware of their presence. This patient had 
been under treatment for some time for a 
recurrent diarrhea. These diarrheal stools 
contained myriads of trichomonas. Definite 
proof of structural variation due to a 
change in habitat would be an important 
link in the chain of circumstantial evidence. 
Such proof might also clarify some of 
the suggestions that re-infection may 
come from without the body by bathing, 
douches, etc. 

We have felt that one of the most impor- 
tant methods of re-infection is sexual inter- 
course. In fact, evidence suggesting this 
association has been so frequent and clear 
in our cases that we have suggested that 


trichomonas vaginitis be considered as one 
of the important venereal diseases. 

SUMMARY 

Trichomonas vaginalis vaginitis is one of 
the common gjoiecological diseases. High 
dry magnification of the fresh unstained 
vaginal secretion under reduced illumina- 
tion simplifies the diagnosis. Later staining 
of the dried secretion will serv’^e to differen- 
tiate the other common forms of vaginal 
infection, such as yeast and gonorrohea. 

The profuse bubbly discharge which is 
found in this condition is also laden with 
various strains of streptococci. These 
streptococci may invade the urinary tract, 
Bartholin glands and probablj" the deeper 
structures of the pehfis. In like manner the 
male urinary tract may become infected 
during coitus either ufith the coccoid 
organisms or the motile flagellates them- 
selves and a troublesome urethritis or 
prostatis is the result. Constant reinfec- 
tion of the female renders permanent cure 
impossible until the male focus has been 
treated. 

Permanent cure of trichomonas vaginitis 
will depend upon recognition of these pos- 
sible avenues of infection, of which there 
are probably several. Elevation of the 
general resistance of the patient is impor- 
tant in the therapy. Cleansing of the 
vaginal walls followed bj" the topical 
application of medicinal substances such 
as the dyes or arsenical preparations con- 
tinued over long periods of time are an 
essential part of the treatment. 
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I N the past gonorrheal vaginitis of 
children was considered a rather rare 
and unimportant disease and but little 
attention was paid to it. It remained for 
L. Emmet Holt^ in 1905 to astonish and 
alarm the medical profession reporting 
a series of serious institutional epidemics 
which had occurred under his observation 
in spite of the usual precautions. In one 
hospital in 1903, there were 10 cases of 
vaginitis admitted and 55 more acquired 
by other child patients. Some 26 cases of 
gonorrheal arthritis in children are reported 
b}’ him and curiousl}’’ 19 of these were in 
boys. Holt emphasized the great impor- 
tance of examining smears from the vagina 
in anj' child showing a discharge. It is our 
impression that such devastating epidemics 
as Holt reported are now, at least, relatively 
rare, probably as a result of greater vigi- 
lance and improved methods of isolation. 

For a long time a controversy continued 
as to whether gonorrheal vaginitis is due 
to the gonococcus or to some other similar 
organisms. This probabl}^ arose because 
only rarely does one get any history of 
sexual experiment preceding infection. 
Ruys- by cultural methods recentlj’^ was 
able to show that 50 per cent of cases of 
vaginitis in one clinic in which a diagnosis 
of gonococcal infection would ordinarily be 
made were due to other organisms. 

Usually this infection is evidenced by 
the presence of a purulent or water}"^ dis- 
charge which may or may not be profuse. 
As a rule too, inflammation of the vulva 
calls attention to the presence of an infec- 
tion. The vaginal mucosa is inflamed and 
ina3>- even be ulcerated. The endocervix 
maj’- or mav not be infected. The general 
opinion certainly holds that endocervical 
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infection is the rule. Brunet, for example, 
after making the well known Bellevue- 
Yorkville study concluded that 80 per cent 
to 90 per cent of cases of gonorrheal 
vaginitis show an endocervicitis. Schauffler® 
believes that the immature endocervix is 
practically never infected. In supporting 
this view he calls attention to the paucitj^ 
and lack of development of the cervical 
glands in the child. We incline to believe 
that cervical infection is the exception 
rather than the rule. This point perhaps 
can be proved conclusively only bj”^ collect- 
ing the results from a sufficient number of 
autopsies. Infection of the tubal mucosa 
occurs rarely, if ever. The glands of Skene 
and Bartholin are but ill developed in 
children and are very infrequently the 
seats of infection, although gonorrheal 
infection with abscess of Bartholin’s glands 
in such cases have been reported. 

In the vaginal mucosa the gonococci soon 
find their wa}"- betiveen the cells and become 
lodged in the submucosa. From this 
strategic point they are dislodged with 
great difficulty. Long after discharge ceases 
and the patients are apparently cured, 
recurrence of the active symptoms are only 
too common, even six months later. 

Occasionally patients with gonococcal 
vaginitis develop a pelvic peritonitis which 
subsides under appropriate treatment al- 
though there have been a few deaths 
from this cause. The onlj’- case we have seen 
was in a six weeks old bab5’-, born of a 
woman with a gonococcal infection. It 
developed an ophthalmitis three days after 
birth and three weeks later vaginal dis- 
charge with abundant gonococci was noted. 
At autops}’^ neither endocervical nor endo- 
tubal infection was found. The true pelvis 
9 
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was filled with creamy pus covering ad- 
herent loops of bowel. 

Gonococcal ophthalmitis in the newborn 
commonly develops within a very few days 
after birth but vaginitis due to this organ- 
ism does not become evident for two or 
three weeks. This may be attributable to 
the protective effort of the thick layers of 
superficial cells which cover the mucosa 
at birth. As soon as the child is deprived of 
the estrogenic substances absorbed from 
the maternal circulation the many layered 
vaginal mucosa shrinks to the thin delicate 
structure characteristic of childhood. In 
two instances, gonococci were obtained 
from vaginal smears of three and four day 
old babies but the purulent secretion did 
not develop until three weeks later. This 
observation is a strong argument for irrigat- 
ing at birth with a i per cent or 2 per cent 
silver nitrate solution, the genitalia of new- 
born girls of mothers known to harbor 
gonococci, a suggestion made many years 
ago. In institutions caring for illegitimately 
pregnant delinquents in which an unusu- 
ally high percentage of the mothers suffer 
with gonorrheal cervicitis this procedure 
might well be routine. 

While too many cases of gonococcal 
ophthalmitis are still reported in the new- 
born, it is fortunately very uncommon for 
the older children with vaginitis to Infect 
either their own eyes or the eyes of their 
associates. 

It is rare to find a gonorrheal vaginitis 
persisting after puberty. Dooley and others 
have shown that in the later adult life of 
these patients sequella are not to be ex- 
pected. Occasionally, however. Nabothian 
cysts of the cervix may persist as evidences 
of a childhood infection. 

The diagnosis of a gonorrheal vaginitis 
depends on the clinical evidence of a 
vaginal Infection with discharge coupled 
wth the finding on rolled smears of intra- 
cellular gram negative dlplococci mor- 
phologically resembling gonococci. 

To prove a diagnosis of gonococcal 
vaginitis conclusively it is necessary to 
identify the organisms by cultural methods. 


Unfortunately this requires an unusually 
skillful bacteriologist and relativel}-^ few 
institutions can be expected to do such 
cultural work satisfactorily. In a recent 
report we recorded that from 12 smear 
positive cases of vaginitis A. Cohn was able 
to obtain 10 positive cultures of gonococci. 
Complement fixation tests are of doubtful 
value. Of 25 smear positive cases 18 
yielded positive results, 3 were doubtful 
and 4 were negative. An examination must 
always be done to eliminate the possibility 
of the presence of a foreign body previously 
introduced into the vagina by the little 
patient. In several such cases recently seen 
the children had been treated for long 
periods for persistent leucorrhea with some 
type of gram negative diplococci. 

The prevention and control of gonorrheal 
vaginitis in institutions is equally as 
interesting as the treatment of the indi- 
vidual case. 

On admission to hospital, nurseries or 
orphan asylums it is usual to require the 
examination of a vaginal smear to exclude 
gonococcal infection. While this strengthens 
the institution in case of subsequent legal 
suits, no reliance can be placed on a nega- 
tive smear as proof of the absence of 
infection. Some institutions successfully 
rely entirely on careful inspection of the 
vulva for discharge or signs of inflamma- 
tion. If these are not found no smears are 
taken. In all institutions dealing with 
groups of girls such inspections should be 
done by a competent individual at fre- 
quent Intervals. Careful observation of the 
genitalia is more important than taking 
frequent routine smears. Public education, 
as suggested by E. F. McLaughlin and 
others should make it possible to make 
adequate physical examinations in our 
public schools to detect and- remove 
children with gonorrheal vaginitis. 

In New Haven an ideal method of 
preventing institutional epidemics has been 
developed. If a child in the Childrens’ 
Community Center is found with a gono- 
coccal vaginitis, steps are taken promptly 
to board it in a foster home in which there 
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are no girls. This usually costs five or six 
dollars per week and is less expensive than 
caring for numbers of other children in- 
fected by contact. 

Usually vaginitis entirely disappears well 
before the first menstruation as a result of 
the local changes brought on by puberty. 

A number of studies have shown that 
in the ordinar}^ case smears become nega- 
tive or suspicious in an average time of 
about four and one-half months if the 
routine methods of treatment are used. 
This is, however, of little comfort to the 
family of the child that continues to have a 
discharge for many months or j^ears. Such 
cases are not uncommon. In one patient 
with a history of being infected for seven 
years it was found that an endocervicitis was 
evidently responsible for failure to recover. 

Urethral infection may become chronic 
and reinfect the vagina as rapidly as it is 
healed by treatment. About 50 per cent of 
the cases of gonorrheal vaginitis yield 
positive smears or cultures from the rectum. 
Usually the proctitis is superficial and 
takes care of itself. 

Until recently, treatment consisted in 
the main in the use of antiseptics applied 
or douched into the vagina. Unless the 
child is well controlled such local treatment 
is difficult and unsatisfactory to administer. 
Argyrol, protargol, metaphen, silver nitrate 
I per cent, mercurochrome or the antiseptic 
dyes may be used. There is but little to 
choose among them for at best they can 
be expected only to cleanse the mucosal 
surface. Destruction of gonococci, which 
are seated deep in the submucosa, by means 
of surface washes is impossible. 

Antiseptic suppositories are probably 
better than douches, but are relatively 
Ineffective. ShaufHer® advises distending 
the child’s vagina with anhydrous lanolin 
containing i per cent silver nitrate in 
order to be sure that the crypts and ruga 
are removed and that the application 
reaches the entire surface of the vagina. 
In this way he has cured some long stand- 
ing cases. Vaccines have jdelded no demon- 
strable results. 


The new heat treatment for gonococcal 
infections, raising and maintaining the 
patient’s temperature bejmnd the thermal 
death point of the invading gonococci, has 
not been tried on enough cases of vaginitis 
in children to warrant any conclusions. 

In 1933 Lewis® described the administra- 
tion of estrogenic material as a practical 
method of treating gonorrheal vaginitis in 
children, based on the observation that 
recovery usually occurs spontaneously with 
the vaginal changes that take place at 
puberty. At this time the delicate mucosa 
lined with but few cells proliferates to 
form the thicker, partly cornified structure 
of the adult. The vaginal secretions, which 
up to this time have been slightly alkaline 
or neutral, become definitely acid. 

Allen® showed that in immature female 
monkeys injections of estrogenic material 
would quickly bring about a temporary 
histologic change of the vaginal mucosa 
somewhat resembling that occurring at 
puberty. 

Lewis'* demonstrated that similar changes 
could be effected in girls and that with 
these changes the vaginal secretions be- 
came markedl}’^ acid, as in the adult. In 
vitro gonococci thrive best in a slightly 
alkaline culture medium; but if it is ren- 
dered acid below pH 6 they invariablj'^ die. 
The acidity of the adult vagina has long 
been recognized as a protection against 
gonococcal infection. 

Lewis® reported 8 cases of gonorrheal 
vaginitis treated with hj’^podermic injec- 
tions of estrogenic substances, and also 
vaginal suppositories in some instances, 
and obtained fairly satisfactory results. 

A number of reports from other clinics 
confirmed the usefulness of this method of 
treatment, although there were also some 
failures. TeLinde and Brawner^ reported a 
series of cases of gonorrheal vaginitis 
treated with remarkable success by insert- 
ing each night a gelatin capsule contain- 
ing 75 R.u. of amniotin into the child’s 
vagina. 

We have recently reported^ a studj^ of 
33 cases of gonorrheal vaginitis treated on 
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the Children’s Medical Service, Bellevue 
Hospital, with suppositories of amniotin. 

The onl}' treatment given in this series 
consisted of intravaginal insertion of a 
suppository’ containing looo i.u. of amnio- 
tin each night at bedtime. The use of the 
suppositories is continued for at least two 
weeks after the vaginal discharges have 
ceased and the smears are negative. The 
external genitalia were washed when neces- 
sary. This therapy has been continued until 
now 48 cases have completed their treat- 
ment and have been free from discharge 
and show negative smears for periods from 
three weeks to eleven months. Twenty-four 
of these cases have been followed over six 
months since they were apparently curb'd 
and have remained well. On an average the 
smears in these 48 cases became consist- 
ently negative after 24.5 days of treatment. 
There has been but one other resistant 
case besides those cited in the mentioned 
article. In this Instance no physiologic 
response to large dosage of amniotin could 
be obtained. In the cases previously noted 
as having a prolonged course, the persist- 
ence of positive smears was considered to 
be due to some complication, a urethral 
infection in 2 patients, as there was definite 
evidence of the vaginal response to amnio- 
tin in all of these cases. Fifteen of the 
48 cases had a recurrence of positive smears 
but were apparently cured again in an 
average of twelve days by a second course 
of treatment with suppositories. As e.x- 
pected all cases showed a development of 
marked acidity of the vaginal secretions. 
No harmful results attributable to the 
treatment were seen in any case in the 
entire series. 

Benson^ states that in his wards at the 
Metropolitan Hospital, New York City, 
236 cases of gonorrheal vaginitis have been 
treated with amniotin since April, 1935. 
A gelatin capsule is inserted into the child’s 
vagina each night as she retires. 

iiy this method in the c.ases of intra- 
cellular organisms the average period of 


treatment has been reduced to fifty-three 
days to secure four negative smears at 
weekly’ intervals. The average time required 
to secure four negative smears in the case 
of extracellular organisms has been forty- 
three days. Comparable figures under the 
older methods of treatment have not been 
compiled, but it is significant that the 
hospital stay’^ of cases treated in 1933 was 
185 days and the cost to the city' approxi- 
mately' S400.00 for each case. Moreover, 
during that y'ear under the older methods 
of treatment only' 82 were discharged from 
a total of 185 cases. The saving of time to 
the patient and expense to the city' would 
seem to be considerable. 

The patients treated with amniotin, have 
been followed in the dispensary' and a 
considerable number of recurrences after 
apparent cures have taken place. There 
have been no ill effects and no bleeding, 
tenderness or breast hypertrophy' have 
been seen. Clinically' the discharge dis- 
appears in from three to four weeks. 

CONCLUSION 

We believe that the use of estrin is safe 
and far more effective than any' other 
treatment that we have tried. Unfortu- 
nately all cases cannot be cured by’ using 
amniotin or other estrogenic substances, or 
by any' other one method of treatment. 
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UROLOGICAL PROBLEMS IN GYNECOLOGY 
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R ightly, I believe, all urological 
conditions in the female should be 
^ considered as a part of the specialt}* 
known as “diseases of women.” Frequently 
you hear that the urologist should know 
more of gynecology; less often, that the 
gynecologist should be well trained in all 
matters related to the female urinary tract. 

The gynecologist’s problems require a 
knowledge of medicine, proctoIog3% ab- 
dominal surgery, orthopedics, and, more 
especially, urology; therefore, his training 
needs to be rather broad to be efficient. He 
should, at least, have had a good drilling in 
the problems of urological diagnosis, even 
though later he has some one else carry out 
this part of the work for him. Such a 
grounding will make him cognizant of the 
many urological diseases and prevent him 
from treating a condition as a simple affair 
that may have a more serious background; 
and also not to infer that the urological 
condition is just a symptom of what he 
might consider an uncomplicated gyneco- 
logical process. 

Urological conditions in women may be 
due to causes arising in the urinary tract 
and localized to it, to the same cause that 
is responsible for the genital tract involve- 
ment, or be the result of a lesion of the 
genital organs. 

With modern methods, lesions of the 
urinary tract can be diagnosed with a most 
satisfactory* degree of certainty and detail. 
Examination of the urine will disclose the 
presence or absence of infection, bleeding 
or renal damage. Cystoscopy, with ureteral 
catheterization when necessary, will clarify* 
the origin; the dy’-e tests will show the 
differential function of the two kldney*s. 
An -v-ray plate, alone, will nearly^ always 
detect the presence of calculi. In combina- 
tion with contrast media, either injected 
through a ureteral catheter or intra- 


venouslys outline pictures are obtained of 
the renal pelvis and ureter that are of the 
greatest diagnostic value, revealing the 
presence of calculi, hy^dronephrosis, tuber- 
culosis, poly^cy^stic kidney's, renal tumors, 
ureter strictures, etc. 

Probably the most frequent lesions we 
encounter are trigonltis and urethritis. 
They' may' be the result of an antecedent 
cy'stitls or py'elitis, a primary' urethritis due 
to the gonococcus or to the Trichomonas 
vaginalis. In some instances the causative 
factor cannot be determined. There is 
evidence that infection in the cervix, 
through lymphatic extension, may' account 
for some. The complaint common to all of 
these patients is frequency' of urination, 
most troublesome during the day, and 
giving little, if any, discomfort at night. 
With some, pain, on urination and inde- 
pendent of it, is the most troublesome 
sy'mptom. 

I believe that cy'stitis may be primary', 
by' that meaning an infection starting in 
the bladder and not dependent upon exten- 
sion from the urethra, or from infection 
from the kidney's; and also that an infec- 
tion can extend from the bladder to the 
kidney's. The reverse is also true; usually' if 
a bladder infection persists a kidney' infec- 
tion is the causative factor. In such an 
event a thorough investigation has to be 
made to determine if the infection is higher 
than the bladder, and if so, the location, the 
cause, the nature and the amount of 
damage that has been done. Tuberculosis, 
stone, and conditions interfering with 
drainage, as ureter stricture, are the most 
frequent reasons for the persistence of 
infection. 

In pregnancy', there are changes in the 
ureter and the kidney pelvis that are 
somewhat analogous to those that occur in 
the uterus and it has been stated that this 
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is a result of some hormonal stimulation. 
A moderate dilation of the ureter and 
kidney pelvis is a normal finding in preg- 
nancy. This makes the kidney tract more 
prone to infection and should infection 
occur, such dilation becomes more marked. 
In treating the cases of pyelitis by ureter 
catheterization and lavage, the sj'mptoms, 
that is, the chills and fever, are relieved, 
but they are seldom freed of pus and 
bacteria until after labor. When the uterus 
is emptied, the urinarj^ tract involutes as 
does the genital and what may have seemed 
rather marked dilation of the ureter and 
renal pelvis disappears entirely. One attack 
of pyelitis during pregnane}' does not neces- 
sarily mean that subsequent pregnancies 
will be so complicated, but experience has 
shown that these patients are more prone 
to a repetition of the trouble unless the 
causative factor has been removed. 

Ureter stricture is a real condition which 
causes a great deal of trouble, and is 
responsible for many unwarranted opera- 
tions through mistaken diagnosis. It may 
be diagnosed by intravenous urograms, but 
better still, by urograms made after the 
injection of a contrast substance through a 
ureteral catheter. A stricture may be 
present where the urograms appear normal, 
but can then be detected with a Hunner 
wax bulb moulded upon a ureteral catheter 
or with a catheter made with such a bulb. 
The stricture is felt by the resistance, or 
hang, of the bulb as it is withdrawn through 
the strictured area. The relief that follows 
the passing of a large catheter or bougie 
may be considered as a therapeutic test and 
is of diagnostic value. Strictures are often 
responsible for the persistence of upper 
tract urinary infections, and are, as Hunner 
has taught, one of the greatest causes of 
urinary calculi and of recurrence of calculi 
after operation unless remedied by dilation. 

A condition that causes a great deal of 
suffering is the so-called elusive ulcer of 
Hunner. As the urine is generally pus, 
blood and bacteria free, these patients are 
apt to be classed as neurotics. The symp- 
toms are frequency, both diurnal and 


nocturnal, and pain if the bladder reaches 
more than a certain degree of distention; 
in the early stages this may be several 
ounces, but as the disease progresses the 
bladder capacity decreases and frequently 
gets down to one or two ounces. These 
ulcers will be missed unless the bladder is 
examined with a brilliantly lighted scope. 
They appear as just a blush on the mucosa 
that may bleed on over-distention of the 
bladder; if touched with a ureteral catheter 
marked pain is e.xperienced. 

A persistent cystitis, especially in young 
women, is often due to a renal tuberculosis. 
Tubercle bacilli can be found by staining 
in 85 per cent of the cases, or the disease 
may be determined by guinea-pig inocula- 
tion. The cystoscopic picture is so typical 
that the diagnosis may be made in the 
majority of cases by simple inspection of 
the bladder and ureteral orifices. There is 
deficient function of the involved kidney, 
except in early cases, which can be 
demonstrated by delayed excretion of 
indigocarmine, injected intravenously. 
Intravenous skiodan injections may reveal 
sufficient abnormalities of the calices, pehds 
and ureter to be of diagnostic value. I do 
not think that the involved ureter should 
be catheterized if the diagnosis can be 
made otherwise. In some instances of very 
early involvement a retrograde urogram 
may be necessary to solve the diagnosis. 
A point to be remembered is that the ureter 
of the involved side is nearly always 
enlarged and indurated and can be felt 
through the vagina. Where the bladder is 
so involved that cystoscopy is impractical 
this thickening of the ureter is of the 
greatest diagnostic value in determining 
whether one, or both sides, is involved. 

Though a rather rare condition, ureters 
having extravesical openings are to be kept 
in mind. With a history of urinary leakage 
since birth, plus normal voiding, such a 
diagnosis is a practical certainty. It has 
been my good luck to have had 4 such 
cases. In 2 of them the urinary meatus was 
not found. In 3, the kidney drained by the 
supernumerary ureter was resected and the 
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condition cured. In the fourth the same 
procedure was followed, but a persistence 
of the leakage makes me feel that the other 
side was likewise involved; this I have not 
been able to prove as the patient will not 
permit further examination. 

The urinary tract Injuries have alwaj's 
been of interest. In earlier times those of 
obstetrics preponderated, but today, with 
improvement of midwifery and increase of 
operations the reverse is true. 

In obstetrics, the vesical fistulas, caused 
by forceps, have not been so extensive as 
those due to pressure necrosis from a long 
second stage; in these latter, often the 
damage is so great that repair is impossible. 

In the operative injuries, the most 
severe ones I have seen have followed 
plastic operations on the anterior vaginal 
wall; I think they may be accounted for by 
pressure necrosis from tight suturing. 
Those involving the sphincter and the 
urethra have been the most distressing as 
the repair is extremely difficult. In some 
it has been necessary to divert the urine 
to the intestinal tract; a rather hazardous 
procedure, but one that has, at times, given 
most gratifying results. 

Ureteral injuries, as a result of operation, 
either vaginal or abdominal, occur with 
enough frequency to have them in mind 
after any difficult or complicated proce- 
dure; lumbar pain, either severe or slight, 
with or without fever, should make one 
suspicious of such an accident. If the 
obstruction is complete, the kidney may 
atrophy without hydronephrosis, and if 
there is no infection, complete destruction 
may occur without it being appreciated. 
If the ureter has been ligated and the suture 
is absorbed, normal drainage may be re- 
established; often there is necrosis of the 
ureter, and a fistula develops. The problem 
is to diagnose the accident; whether there 
is complete or incomplete division of the 
ureter; determine the location; amount 
of renal damage, presence or absence of 
infection; and outline the proper treat- 
ment. After all complicated abdominal 
operations it would be well to determine 


if there has been ureteral and renal damage, 
especially if another abdominal operation 
is being considered. If this should become 
routine practice we would all get some 
surprises. 

In ever}' case of hematuria a study 
should be instituted to determine the 
nature and location of the bleeding. It is 
often seen as an early and transient symp- 
tom of acute cystitis and, at this time, the 
bladder is studded with ecchymotic areas. 
Less often the bleeding is a result of either 
a bladder or renal growth; it may be 
encountered in renal and ureteral calculi, 
hydronephrosis and chronic nephritis. In 
the instances where a diagnosis cannot be 
made we have taken refuge in classifying 
the condition as idiopathic hematuria. 
These patients should, whenever possible, 
be examined at the time they are bleeding. 
I have seen the bleeding from carcinoma of 
the fundus of the uterus mistaken for 
urinary tract bleeding because the patient 
noticed blood only at the time of urination. 
At the time of examination there may be 
no hemorrhage and a thorough investiga- 
tion of both the genital and urinary tracts 
will have to be made. 

In carcinoma of the cervix there may be 
extension to the bladder, or the involve- 
ment of the broad ligaments may so ob- 
struct the ureters to cause a hydroureter 
and hydronephrosis. As long as forty years 
ago, Howard Kelly stated that 30 per cent 
of the women dying with cancer of the 
cervix had a terminal uremia as the result 
of ureter obstruction. With modern meth- 
ods of diagnosis this can be foretold. 

At one time floating kidney was so 
frequently operated upon that it brought 
the method into such disrepute that many 
surgeons leaned over backwards in restrict- 
ing the indications for operation with the 
result that many patients were denied the 
good that comes of a nephropexy. Where 
there is marked pain that can be definitely 
ascribed to the kidney mobility, or where 
deficient drainage can be demonstrated, 
operation is properly indicated with the 
expectation of a good result. 
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Urethral stricture is not so rare as one 
would suppose; the majority are of a large 
calibre type, but one encounters some in 
which there is a marked stenosis of the 
urethral canal. Occasionally cases of sub- 
urethral abscesses and urethral diverticula 
are encountered. 

In contrast to urethral stricture we have 
relaxation of the urethral sphincter, which 
ma}^ be mild, the patient losing onlj' a few 
drops of urine on coughing, sneezing, etc., 
to one in which there is complete incon- 
tinence. This relaxation is seen most often 
in the parous woman, but occasionally it is 
seen in virgins. Some of them may be 
relieved by the Kellj' operation, in which 
the sphincter of the bladder is narrowed by 
an infolding operation performed vaginally. 
The same type of operation done from 
above, (Furniss), is successful at times when 
the Kelly operation has been ineffective; 
others may require more complicated 


methods, such as those using the bulbo- 
cavernosus, or the gracilis muscle to suture 
around the urethra. Stoeckel has passed 
strips from the fascia of the linea alba, 
attached to the pyramidalis muscles, 
around the urethra through a suprapubic 
incision. 

In many cases of cystocele and uterine 
prolapse, urograms have revealed that a 
dilation of the ureters has been produced; 
this explains some of the lumbar pains 
experienced bj" these patients.^ ^ ^ 

SUMMARY 

It is manifestly impossible, in a paper of 
this length, to discuss all of the urological 
problems encountered by the gynecologist. 
This has not been my aim, but rather to 
impress my conviction that without a 
knowledge of urological diagnosis the 
training of the gynecologist is not complete. 
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NEW 

T he purpose of this article is to pre- 
sent the impressions of the value of 
blood transfusion in the field of 
gynecology gained from my own experience 
of over twent}"- years combined with a 
resume of the literature reflecting the 
experiences of others in this field. Such 
impressions are based not on theory or 
laboratory'- research but on practical clini- 
cal experience and it is my'^ hope that other 
clinicians may^ gain some practical help 
from such a presentation. 

No one can question today'^ the value of 
blood transfusion in combating hemorrhage 
and shock and myr own experience leads 
me to believe that no other therapeutic 
measure is more effective in the treatment 
of sepsis. These conditions are encountered 
more frequently in obstetrics and gyme- 
cology’- than in any other field therefore 
blood transfusion should play'- a very'^ 
important part in this particular field. 
That it does so in the large metropolitan 
centers is evidenced by'- the fact that, 
between January, 1931, and September, 
^935> there were 716 transfusions per- 
formed on 412 cases on the Gymecological 
Service at Bellevue Hospital alone. Dr. 
Stander’s service at New York Hospital 
performed 335 transfusions during a period 
of less than four y'ears. Sloane Hospital 
records show that on Dr. Watson’s service 
384 transfusions were performed between 
January-, 1931, and January'-, 1934. Similar 
figures are reported for other large hospitals 
m various parts of the country\ 

Cashman and Baker of Pittsburgh in 
reporting a series of 246 transfusions quote 
a statement by^ Dr. James S. Taydor, 
Chairman of the Committee on Maternal 
^^'elfare in Pennsydvania, that the com- 
mittees investigating the mortality^ in 


YORK 

ectopic gestation in the New York Survey, 
the Philadelphia Survey'^ and the Fifteen 
States Survey decided that the lack of 
appreciation for the necessity^ for blood 
transfusion was one of the factors responsi- 
ble for the relatively high mortality'. This 
report would seem to indicate, that outside 
the larger hospitals, blood transfusion is 
not being used as frequently' or as effec- 
tively' as it should be. 

Dieckmann reported in July', 1935, that 
at the Chicago Ly'ing-In Hospital since 
May' 28, 1931, there had been 22 maternal 
deaths and that 6 of these or 27 per cent 
had been due to hemorrhage. He further 
stated that obstetrical hemorrhage had 
been responsible in general for 10 per cent 
of the maternal deaths and that the 
mortality', in spite of the introduction of 
such a life-saving measure as blood trans- 
fusion, had been but little reduced during 
the past twenty' y'ears. This is a very' 
definite indication that blood transfusion 
is not being intelligently' employed to 
combat these emergencies. I use the term 
“intelligently'” because it is my belief that 
the measure is too often delay'ed to a point 
where it can be of little avail. 

Cutting has rightly' called attention to 
the fact that it is “Generally' true that a 
patient will not ordinarily' survive depres- 
sion of sy'stolic blood pressure below 
80 mm. of mercury or of the diastolic 
pressure below 40 mm. for longer than an 
hour.” Death may' not be immediate and 
transfusion may' keep them going a day or 
two but usually' the cellular damage caused 
by prolonged shock is sufficient to cause 
ultimate death. 

Blalock has also stressed the dangers of 
prolonged shock or hemorrhage. His experi- 
ments proved that in shock the blood 
7 



538 American Journal of Surgery StCtSOn Blood Transfuslon 


September, 1936 


becomes concentrated due to dilatation 
and increased permeability of the capil- 
laries; while in hemorrhage the blood is 
diluted and at first there is vasoconstric- 
tion. Later there is failure of the vaso- 
constrictors as the patient goes into shock, 
the same permeability of the capillaries 
occurs and the same fatal cellular changes 
take place in the brain, intestinal tract, 
liver and suprarenals. He believes this 
cellular change is due in both instances to 
loss of oxygen carrying power of the blood. 

Wangensteen also supports this belief 
stressing the importance of blood pressure 
as an indication for transfusion. He, too, 
says, “90 or less systolic pressure means 
shock; 70 mm. of pressure, if continued for 
a few hours, means death.” 

The figures on maternal mortality from 
hemorrhage present a real challenge to the 
profession and it is my contention that 
this challenge can best be met by preparing 
for such emergencies ahead of time. I have 
long pleaded for the routine determination 
of the blood group of every expectant 
mother so that there may be no delay in 
calling for a proper donor should the need 
arise. 

In addition to this precaution a careful 
estimate of the amount of blood lost 
should be made when possible and repeated 
checks of the patient’s blood pressure 
should be made at frequent intervals. 
Needless to point out, the cell count and 
hemoglobin estimation is not of great help 
or significance in acute hemorrhage before 
dilution has taken place. Later and in 
chronic or repeated bleeding it is an 
important guide. 

Too many chances are being taken on 
the ability of the patient to stand severe 
hemorrhage without too great shock. 
Better transfuse a dozen such cases that 
might recover without it than to lose one 
by waiting too long. Once shock intervenes 
saline is practically useless as it is rapidljf 
poured from the circulatory system. Gum 
acacia is better than saline but whole blood 
in liberal dosage is far superior to anj^ other 
measure. 


Bj-^ liberal dosage I mean from 600 to 
1200 c.c. An initial hemorrhage of less than 
800 c.c. is seldom associated with serious 
consequences even though it may be 
desirable to replace the loss by transfusion, 
so that the real emergencies should be 
given sufficient amounts to adequately 
offset the blood lost and possiblj' save a 
repetition of the transfusion. There is 
absolutely no contraindication to a large 
transfusion in such cases and every reason 
why the patient should have the benefit of 
them. 

Any healthy individual of 150 pounds 
or over can safely spare 1000 c.c. of blood 
and two donors may be employed if one 
objects to giving so large an amount. I have 
manj' times taken 1200 or 1500 c.c. of 
blood from men weighing between 175 and 
200 pounds without any apparent effect 
on them providing they remain h'ing down 
for an hour following the transfusion. 
I regret that too often, in our municipal 
institutions at least, the operator is limited 
in the amount of blood he can give by 
the funds available to pay for it. Yet from 
the economic standpoint one transfusion 
is cheaper than two and inadequate dosage 
is often responsible for the necessity of a 
repetition within a day or two. 

The conditions most frequentlj^ responsi- 
ble for these real emergencies are ruptured 
ectopic, ruptured uterus, placenta previa, 
accidental separation of placenta, the 
occasional severe postpartum hemorrhage 
and the hemorrhage from incomplete 
abortion. Of a group of 191 cases reported 
by Cashman and Baker, 12 were ruptured 
ectopics and 1 1 were abortions. Of the 
412 cases from Bellevue Hospital reported 
by Barrows, 205 patients were transfused 
for hemorrhage due to ectopic pregnancy, 
abortion or fibroids. 

I have personalty performed 383 trans- 
fusions on 262 patients within the past 
fifteen years who would fall within the 
obstetrical and gynecological group, the 
number in the individual case ranging from 
I to 12 and from 500 c.c. to 2900 c.c. in 
amount. Of these 262 cases, 118 patients 
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were in the emergenc}^ group. The following 
table shows the diagnostic classification 
and the mortality rate of each class in the 
group (Statistical Table i). These are the 
onl}^ statistics I shall include in this article 
and are given to emphasize the fact that 
blood transfusion can be of real help in 
lowering the general mortality rate now 
existing in this emergency group. It will be 
noted that relatively large transfusions 
were given in the majority of cases and 


these cases with relatively small trans- 
fusions, 250 to 500 C.C., and repeat them 
about every forty-eight hours. Pneumonia 
and meningitis are the complications most 
to be feared. 

Whole blood was used exclusively in all 
cases and the Lindeman syringe-cannula 
technique employed. No serious reac- 
tions or complications occurred with one 
exception which was of the proteolytic 
anaphylactoid type not due to any demon- 


TABLE I 





Amounts Given 

Mortality 

^ i 

Diagnosis 

No. 

Cases 

No. Transfusions 

1 

C.c. 

Aver- 

No. 

Per 

j 



age 

C.c. 

Deaths 

Cent 

Ruptured ectopic 

23 

I in 22 Cases. 

500-1 100 

i 

700 

2 

8.7 


2 in I Case. 



Incomplete abortion 

24 

I in 22 Cases. 

500-1000 

665 

0 



2 in 2 Cases. 



Placenta previa 

14 

I in n Cases. 

550-1000 

830 

I 

7-7 


2 in 2 Cases. 

3 in I Case. 






Postpartum hemorrhage 

53 

I in 39 Cases. 

400-1000 

800 

3 

5.66 


2 in 8 Cases. 

3 in 3 Cases. 

4 in I Case. 

6 in I Case. 

7 in I Case. 


i 

i 






Ruptured uterus 

4 

I in 4 Cases. 

600-1000 

812 

I 

25.0 






Total 

1 18 

153 



1 7 

5-93 






this, combined with the prompt recogni- 
tion of the need for transfusion on the 
part of the surgeon and our ability to 
respond promptly when the call came, is, 
to my mind, responsible for the low 
mortality shown. 

The remainder of the cases were divided 
among puerperal sepsis, anemia of preg- 
nancy or the puerperium, toxemia of 
pregnane}* and operative conditions such 
as cesarian section, fibroids, salpingitis, etc. 

It is interesting to note in passing that 
the mortality percentage in our cases of 
puerperal sepsis remains about the same as 
noted in my preliminary report twelve 
years ago, i.e., about 64 per cent. We treat 


strable incompatibility and has been pre- 
viously reported. Also previouslj'^ reported 
were 3 of the hemorrhage cases included 
in this series which illustrate the life-saving 
value of blood transfusion so well that they 
will bear brief repetition. 

Case i. A middle aged white woman who 
had carried a slow growing fibroid for several 
years without any symptoms except the gradual 
increasing size of abdomen. She was finally 
forced to consult a physician because of 
excessive bleeding. The tumor by that time had 
reached an enormous size, filling the whole 
lower abdominal cavity. 

Radium treatment was first tried, and while 
there was marked reduction in size of the 
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tumor, the bleeding became worse instead of 
better and I was called to transfuse her. I gave 
her 1000 c.c. of blood and six weeks later 
another transfusion was necessary and that 
time she received 1200 c.c. 

The bleeding continued and it was soon 
apparent that operative interference was imper- 
ative. A week later a fibroid uterus as large as 
a good sized pumpkin was removed and owing 
to transfusions of 650 c.c. and 500 c.c. before 
and after operation, respectivel}'^, she came 
through the procedure nicely and went on to a 
quick and uneventful recovery. 

The long continued and, at times, severe 
bleeding had taken a severe toll of the 
strength and vitality of this woman and 
without transfusion she would have been 
an extremely poor operative risk. 

Case n. This was a case of an incomplete 
abortion with severe hemorrhage. At the time 
the patient was sent to the hospital a specimen 
of blood was sent to me for grouping and 
matching. 

No time was wasted but when I arrived the 
woman was semicomatose and in very poor 
condition. She was given 1000 c.c. of blood and 
when we finished she was laughing and talking 
and went through a currettage the next morn- 
ing without anj' trouble. 

Case in. This third case was a white 
woman, aged forty-one years, with no previous 
history of bleeding. She had had two or three 
miscarriages but no children. At her last 
period two or three weeks previous she had 
bled only one daj' instead of several as usual. 
Her bleeding began suddenl}’' and was profuse. 
A ruptured ectopic was suspected and an 
exploratory laporotomy was advised by a 
consultant. 


Her condition made her an e.xtremely poor 
operative risk but by giving her 800 c.c. of 
blood just before the operation was started 
and 500 c.c. more as soon as it was finished she 
went through a hysterectomy very well. The 
cause of her bleeding was found to be a small 
submucous fibroid. 

All 3 of these cases were much more 
dramatic clinically than they can be 
pictured. It is very probable that all of 
them would have succumbed without 
blood transfusion. Certainly very poor 
operative risks were transformed into very 
good risks thereby and the surgeon’s 
reputation enhanced. 

CONCLUSION 

While nothing new or startling has been 
presented in this paper it is to be hoped 
that it may emphasize the importance of 
blood transfusion as an adjunct in the 
treatment of obstetrical and gynecological 
patients and help to increase the frequency 
of its use outside of our larger hospitals. 
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PUERPERAL CERVIX 
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NEW YORK CITY 

T he common lesions resulting from changes or irregularities. Any areas with a 
inadequate postpartum and puerperal loss or change of normal epithelium should 
care of the cervix are a frequent receive special scrutiny. Lugol’s iodine 
source of subsequent serious pelvic disease.^ solution used, as advised by Schiller, may 
It has been shown that a damaged or dis- indicate early or minute change in the 
eased cervix is present in 8o per cent of all epithelial structure. If doubt exists in the 
women who have borne children.- Cervical mind of the examiner a biopsy specimen 
erosions, cervicitis and endocervicitis are preferably removed with the electrosurgi- 
known to exist in about lo per cent of cal diathermy loop, should be submitted 
nullipara. In the large gjmecological and for histological study. Biopsy is especially 
obstetrical clinics, evidence has accumu- indicated in all glycogen free areas which 
lated showing the frequency with which have failed to take the iodine stain of the 
these diseased and neglected cervices lead Schiller test. Only by this means is it pos- 
to puerperal infection in subsequent labors, sible to detect the earliest forms of 
Of even greater importance is the rela- malignant change, 
tionship which a chronically diseased Malignancy having been excluded and 
cervix bears to malignancy in this area, all acute infection cleared up, then the 
Matthews® has pointed out that it is but a chronic lesions such as erosions, cervicitis, 
step from the extreme cell proliferation cystic changes and endocervicitis should 
with orderly arrangement, which occurs in receive proper treatment. In the majority 
marked C3'^stic hj^perplastic endocervicitis, of instances these conditions ma^'^ be 
to the disorderl}’’ arrangement with embrj^- eradicated b}’- some form of electrosurgical 
onal cells found in true maIignanc3^ diatherni}’-, such as the Hyams® conization 
Postpartum care would seem to be as method or simple electrocoagulation. These 
important as antepartum observation. Cer- methods are suitable for office treatment, 
vical lesions should be corrected soon after In the more extensive lesions of the cervix 
deliver}*; if neglected, the}’- ma}^ later need surgical correction by Sturmdorf or Emmet 
radical treatment. trachelorrhaph}^ may be preferable. 

Adequate postpartum and puerperal Several clinics are now using electro- 
care of the cervix properl}* begins at the surgical diathermy usually in the form of 
first antepartum examination of the patient, electrocoagulation to clear up common 
If the patient is examined prior to her cervical lesions in the early months of an 
pregnancy or in the interval between existing pregnancy. I have used this 
pregnancies the cervix should receive care- method during the early months of gesta- 
ful attention, by palpation and inspection, tion in 35 patients with entirely satis- 
The examination includes the usual smears factory results. The coagulation should not 
ffir bacterial flora and in addition a careful be carried deeply into the cervical canal 
inspection under good light and with and penetration should be reduced to a 
proper exposure to reveal lacerations, minimum preferably not more than 2 or 
cystic changes, polyp growths, erosions, 3 mm. To date no abortions have occurred 
granulations and epithelial changes such as following this superficial electrocoagulation 
leucoplakia. The use of the colposcope is of the cervix, however, I believe, that there 
helpful in the detection of any surface is a slight increased danger of interrupting 
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pregnanej’^ and that the patient should be 
warned of this possibility. 

During labor the obstetrician must avoid 



Fig. I. When the cerv'ix is exposed by traction on 
sponge forceps which have been placed in the sagittal 
plane, it is impossible to evaluate lacerations because 
of the elasticity of the tissues in the lateral portion 
of the cerv'ix. (Goff, Trails. Amer. Gyn. Society, 60, 

1935-) 

trauma to the cervix in so far as is possible. 
The use of the various analgesics especially 
scopolamine and morphine or its deriva- 
tives, is thought by many to aid in soften- 
ing the cervix and by so doing dilatation 
progresses more rapidly and satisfactoriljr. 
Any straining or bearing down efforts on 
the part of the patient should be dis- 
couraged during the first stage of labor. 
The use of “the puller” before full dilata- 
tion of the cervix, is to my mind, absolutely 
contraindicated. All methods of artificial 
dilatation of the cervix are traumatic and 
in the majority of instances result in only 
partial dilatation plus laceration without 
complete obliteration of the cervix. 

At the end of the third stage of labor 
under strict surgical precautions, the cenfix 
should be palpated and inspected. The use 
of the DeLee corner retractor or a wide 


ribbon retractor is helpful in proper 
exposure. This procedure requires the 
ser\dces of an assistant. The cer\dx is 



Fig. 2. When the cervix is exposed by traction on 
sponge forceps which have been placed in the para- 
median position an accurate ev'aluation of lacerations 
especially lateral ones can be made. (Goff, Trans. 
Amer. Gyn. Society, 60, 1935.) 

grasped with a sponge forcep and drawn 
down for inspection. A series of at least 
three forceps is required for proper expo- 
sure. The placing of these forceps is impor- 
tant since if traction is made only on the 
anterior and posterior lips in the sagittal 
plane the cervix will appear to have deep 
lacerations at the angles when in reality 
no laceration or onlj’^ a minor degree of 
injury is present (Figs, i and 2). 

Lacerations of various types may be 
present from simple avulsion of the muscle 
fibres or nicks in the mucosa to the true 
unilateral, bilateral or stellate lacerations 
of varjfing depth and extent. Rarefy a 
complete or partial amputation of the 
cervix may be found.® 

If unrepaired these lacerations tend to 
heal slowly bj'- granulation with an 
increased scar formation, infection, hyper- 



Fig. 3. Primipara eight weeks postpartum; before treatment. 
Note lacerations and e.xtensive erosion. (From life draw- 
ing.) (Barrett, J.A.M.A. (Nov.) 1934.) 



Fig. 4. Immediately after electrocoagulation. Note white 
coagulum. (From life drawing.) (Barrett, J.A.M.A, 
(Nov.) 1934.) 



Fig. 5. Four weeks after electrocoagulation. Coagulum com- 
pletely separated. Note shrinkage of cervdx and islands 
of cpithelialization. (From life drawing.) (Barrett 
J.AAI.A. (Nov.) 1934.) ’ 



Fig. 6. Six weeks after electrocoagulation. Note normal 
appearance of'cervbc. (From life drawing.) (Barrett, 
J.A.M.A. (Nov.) 1934.) 


[543I 




^ 4 : 4 : American Journal of Surgery BarfCtt PucrpCral CciVIX 


Septejiber, 1936 


trophy and eversion of the cei^dcal lips.’’ 
If lacerations of i cm. or more in depth 
are found these are immediately sutured, 
preferably with No. 2 forty day chromic 
catgut. Healing is more prompt and com- 
plete if the mucosa of the cervical canal is 
not included in the suture. This primary 
repair of cervical lacerations should not be 
undertaken in the presence of shock or 
after an exhausting labor nor in cases 
where infection is suspected. It is not advo- 
cated in home deliveries. It should be done 
only in a well equipped deliverj'^ room 
with proper personnel and assistance. 
Postpartum hemorrhage unless due to the 
cervical lacerations usually contraindicates 
immediate cendcal repair unless it has been 
quickly controlled by oxj^toxics or uterine 
tamponade. 

Some obstetricians advocate interme- 
diate suture of the cer\dx and also the 
pelvic floor from six to ten days post- 
partum, This, I think, adds unnecessarj-- 
hospital days and there is a possibility of 
added risk of infection and failure of 
healing due to the edematous boggy con- 
dition of the tissues. 

When the patients are discharged from 
the hospital on the twelfth to sixteenth 
daj’’ postpartum, routine pelvic examina- 
tion need not include a speculum examina- 
tion of the ceixdx since this may damage a 
recently repaired pelvic floor. No obstetri- 
cal servdce is complete without a careful 
pelvic examination at the end of six or 
eight weeks. At this examination special 
attention should be directed to the detec- 
tion of cervical damage. It has been found® 
that there is little tendencj'- to further heal- 
ing of the damaged cersux after eight weeks. 

In view of the potential dangers from the 
diseased and infected ceixax as a focus of 
infection for subsequent pelvic disease and 
the relationship the chronically infected 
cer\’ix bears to carcinoma, it is the duty of 
the obstetrician to eradicate all cervucal 
disease before discharging the patient from 
his care. 

The common ceix'ical lesions such as 
lacerations, erosions, and endocen'icitis 


are quicklj’- and safetfy eradicated bj*' 
electrosurgical methods in the late puer- 
perium, preferably about eight weeks 
postpartum. These methods are suitable 
for office use. For the minor lesions the 
method of linear cauterization vith the 
nasal tip cautery, as advocated by Dick- 
inson® is quite satisfactory. The chief 
disadvantage being the necessity for 
repeated treatments and the consequent 
prolonged healing. M}"- own preference 
because of its simplicit}'^ and rapid healing 
is electrocoagulation with the ball tip 
electrode or with the Cherry-Ende’° bi- 
polar electrode. The Hj’^ams conization 
technique is also suitable in selected cases. 

Technique of the Treatment.^ The cerHx 
is cleared of mucous by the use of some 
solvent such as one-half strength hydrogen 
peroxide or caroid powder. This allows 
more rapid and definite action of the 
surface anesthetics in common use. For 
this local surface anesthesia a 2 per cent 
nupercaine solution applied on an applica- 
tor within the cersfical canal and on cotton 
pledgets over the diseased surface produces 
very satisfactory anesthesia in five to ten 
minutes. No toxic symptoms have been 
noted from its use in this manner. If 
preferred, local infiltration anesthesia may 
be used. In puerperal lesions of the cervix 
the canal is usuall}’’ sufficiently dilated for 
the treatment. Man}^ cenfices maj’’ be 
treated by electrosurgical methods without 
any anesthesia. 

The -whole diseased area is now coagu- 
lated by a sweeping motion over the surface 
with the ball electrode, the inactive elec- 
trode being on an}"- convenient portion of 
the body. Care must be taken that the ball 
is in contact with the diseased surface 
before the current is applied, in this way 
sparking is avoided. The aim is to produce 
onlj" coagulation without any carboni- 
zation of tissue. Either the high frequency 
spark gap machine or the radio tube 
machine is suitable for this treatment. 
The radio tube machine having a higher 
oscillation rate and a lower milliamperage 
produces a smoother current with less 
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tendency to carbonize the tissue. Carbon- 
ized tissue leads to slough and healing by 
fibrosis. Electrocoagulation produces no 
burning of the tissue and consequently 
there is only a coagulum without slough. 
This heals without fibrosis. Microscopic 
section from these healed cervices show 
only a normal epithelial covering without 
scar formation. 

This method has been used in about 500 
patients in the postpartum follow-up clinic 
of the Woman’s Hospital in the past three 
years without unpleasant sequella. Occa- 
sionalty there has been a rather brisk 
hemorrhage when the slough or coagulum 
separated. In 3 instances packing was re- 
quired to control the bleeding. 

When the coagulating current is applied, 
as outlined, the coagulated tissue quickly 
turns to a dull white or light grey color. 
This indicates complete coagulation. Brown 
color with charring must be avoided. The 
patient is advised to avoid marital relations 
for a few weeks and is instructed to take a 
cleansing soda bicarbonate douche when 
the discharge becomes malodorous or 
troublesome. This discharge is often accom- 
panied by slight bloody spotting which 
continues for a period of from two to six 
weeks or until all slough and coagulum 
have separated and the raw surface has 
been covered with the new normal epi- 
thelium which invariably follows. In four 
to six weeks healing is complete, the cervix 
has shrunk to normal proportions and the 
surface is well epithelialized. A second 
treatment is rarely necessary. 

No method of electrosurgical treatment 
should be attempted on the ceryix in the 
presence of an acute or subacute infection 
either in the cervix or in the pelvis. Avoid 
carbonization and deep destruction of 
tissue as these lead to fibrosis and subse- 
quent stenosis. 

A thorough dilatation of the cervical 
canal is indicated if the treatment is carried 
above the lower third of the canal. 


In the group of patients treated at the 
Woman’s Hospital more than 40 have had 
subsequent pregnancies and deliveries with- 
out cervical dystocia. 

SUMMARY 

1. Cervical injury of some degree occurs 
in the majority of vaginal deliveries. 

2. If not healed in eight weeks these 
injuries favor the future development 
of chronic cervicitis, endocervicitis and 
hypertrophy. 

3. These common cervical lesions are a 
frequent source of serious pelvic disease. 

4. Under suitable conditions immediate 
repair of childbirth cervical injuries tends 
to prevent the more serious common 
lesions of the cervix. 

5. At the eighth week of the puerperium 
cervical lacerations, erosions and endo- 
cervicitis may be corrected in the office by 
electrosurgical treatment. Electrosurgical 
coagulation is the method of choice. 

6. Too extensive destruction of tissue 
with carbonization and cauterization tends 
to heal with excess fibrous tissue, leading 
to stenosis. 

7. Healing follows electrocoagulation 
without excess fibrosis. The surface is 
covered with normal squamous epithe- 
lium. Subsequent labors show no cervical 
dystocia. 
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E ETRODISPLACEMENT of the 

uterus was recognized as an ab- 
normality in the time of Hippo- 
crates. Even in those daj^s attempts were 
made to correct this malposition by manual 
replacement and crude pessary treatment. 
However, as would be expected, non- 
surgical treatment reached its zenith just 
prior to the development of antiseptic and 
aseptic surgery. 

I have been able to obtain some interest- 
ing facts on this subject by a perusal of old 
textbooks on obstetrics and gynecology 
handed down to me by my father and 
grandfather. In one of these books pub- 
lished in 1852, Meigs^ devotes about sixteen 
pages to a discussion of diagnosis and non- 
surgical treatment of retrodisplacement of 
the uterus. Surgery was so dangerous in his 
day that a hopelessly impacted retrodis- 
placed pregnant uterus was usually fatal. 
Because of this, with his contemporaries, 
Hodge and Albert Smith, he advanced the 
use of pessary treatment. Thomas^ in his 
book published in 1880, gives a very com- 
prehensive and valuable discussion of non- 
surgical treatment of retrodisplacement of 
the uterus. He particularly emphasized the 
value of pessary treatment properly applied 
and stated that man)’’ cases could be cured 
in this manner. 

Between 1888 and 1900, operations for 
suspension of the uterus became highly 
developed. As I have stated in a preHous 
publication® in 1933, perfection of this 
operation making it simple in technique 
and low in mortality and morbidity, re- 
sulted in considerable abuse. The anatomic 
finding of retrodisplacement of the uterus 
was considered by many surgeons to 
be sufficient indication for operation. 


Phlebitis, embolism, peritonitis and intes- 
tinal obstruction took their toil and a 
recurrence of the retrodisplacement after 
a pregnancy subsequent to suspension was 
found by Hurd to be one in 7 cases. 

It is true that a well done suspension 
operation in properly selected cases is a 
valuable and satisfactory procedure. The 
catch comes in making the proper selection. 
Those who are qualified in the funda- 
mentals of both obstetrics and g3mecology, 
including e.xperience and conscientious 
interest in follow-up, need rarely be dis- 
appointed in the results of their treatment 
of retrodisplacement of the uterus. 

We know that retrodisplacement may 
cause a variety of symptoms and signs; 
such as, failure to become pregnant, 
abortion, distortion or impaction of the 
pregnant uterus, subinvolution of the post- 
partum uterus, a predisposition to prolapse, 
sense of pelvic weight, chronic passive 
congestion of the uterus, varicosities of the 
veins of the broad ligaments and occa- 
sionally, dysmenorrhea, leucorrhea, back- 
ache, lassitude, dysuria and headache. 
On the other hand, any of these symp- 
toms may exist without a retrodisplace- 
ment. 

I have intentionally mentioned backache 
near the end of the list. A psychological 
association test of most physicians, includ- 
ing m5’self, would show that the word 
“retroversion” brings the immediate re- 
sponse “backache.” As a matter of fact, 
most postpartum backaches are not due to 
retrodisplacement. Overstretched abdomi- 
nal muscles weakened by rest in bed, 
together with the handling of a bab)’, are 
the most common causes of postpartum 
backache. This is only one example of the 
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many instances where errors may be made 
in associating the anatomical abnormality 
with symptoms. Conceding this fact, it is 
quite obvious that the proper diagnosis of 
symptoms produced by retrodisplacements 
can best be made b}^ a trial of manual 
correction and pessary support. 

The taking of a careful history in these 
malposition cases is of great importance. 
It is absolutely necessary for the physician 
to ask leading questions in order to prop- 
erly determine whether a retrodisplacement 
is or is not causing symptoms. It is not 
logical to assume that a patient is symptom 
free because she says she feels well or 
because she fails to keep her appointments, 
although these -reasons have been often 
advanced as evidence that a retrodisplace- 
ment requires no treatment. 

It is necessary for the physician to bear 
in mind not only the sjmiptoms present, 
but those which may be brought about in 
the future. Is the patient liable to develop 
prolapse, sterility, abortion or any of the 
other symptoms previously listed? Many of 
these complications do not develop for 
weeks, months or years after the diagnosis 
has been made. 

Before going into the details of the treat- 
ment of retrodisplacement of the uterus, 
it would be well to define the condition. 
For practical purposes, the uterus is con- 
sidered retrodisplaced when the long axis of 
the uterus is posterior to the axis of the 
plane of the inlet of the pelvis. When the 
fundus points towards the sacral promon- 
tory it is said to be in second degree 
retrodisplacement and when the fundus is 
felt in the posterior cul-de-sac it is said to 
be in third degree retrodisplacement. If the 
uterus tips backwards as a rigid organ it is 
said to be in retroversion. If the fundus 
flexes backwards at the lower uterine 
segment it is said to be in retroflexion. 
First degree retroversion or retroflexion is 
unimportant and is regularly produced 
when the bladder fills. Version is more 
responsive to treatment than flexion but in 
both instance's the treatment used is the 
same. 


The non-surgical treatment of retrodis- 
placements of the uterus varies with the 
age, marital status and childbearing possi- 
bilities of the patient. These patients ma}’^ be 
classified as prepregnanc3% intrapregnancy, 
postpartum and postmenopause types. 

I. The prepregnancy type, often called 
the congenital type, is found in virgins and 
married nulliparous women. The malposi- 
tion usually occurs near or after puberty. 
Virgins rarely have symptoms unless there 
is an accompanying tumor or adhesions 
such as those produced by endometriosis. 
If in doubt, and it is feasible to replace the 
uterus, application of the therapeutic test 
of pessary treatment is indicated. If re- 
lieved of serious symptoms by the pessary, 
operation may be done unless there is 
prospect of pregnancy in the near future. 
I hold out no hope of curing retrodisplace- 
ment by means of non-surgical treatment 
unless used postpartum. In the nulliparous 
married woman the added symptom of 
sterility may be present. In these cases, it 
is fair to suggest that she may become 
pregnant with the pessary in place and 
that she will have a 50 per cent chance of 
being cured by means of pessary treatment 
postpartum. 

Among the prepregnancy cases will be 
found an occasional adherent retrodisplace- 
ment due usually to a previous infectious 
peritonitis or to endometriosis. If the uterus 
is firmly fixed in a third degree retroposi- 
tion, a suspension operation is necessary. 
If, on the other hand, the uterus is some- 
what movable so that it lies in, or may be 
brought forward to, a second degree retro- 
position, with no gross adnexal masses and 
patency of the tubes demonstrable, a non- 
surgical method may sometimes be used 
with excellent results. This can best be 
illustrated by a short case history. 

The wife of a physician consulted me because 
of severe dysmenorrhea dating from puberty. 
She was twenty-three years old and was in 
excellent general physical condition. She had 
been married a short while and had not become 
pregnant. The uterus was in second degree 
retroversion and could not be replaced because 
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of adhesions posteriorly and to the left. 
There was some mobility and no definite masses 
could be palpated. There was no historj" or 
evidence of an infectious process. A probable 
diagnosis of endometriosis was made. Previous 
experience in operating for this cond.tion had 
convinced me that operation in this case would 
likely prove to be difficult and destructive. 
Her chances of pregnane}- might be terminated 
by such a procedure at the age of twenty-three 
years. According^, she was advised to encour- 
age pregnancy. She became pregnant in a short 
while and came in for examinations weekly 
throughout the second two months of preg- 
nancy. At each e.xamination gentle manipula- 
tive correction was attempted. The fundus 
gradually came up out of the pebds although 
the posterior surface of the uterus was evi- 
dentl}’’ firml}" held down b}' adhesions. She 
reached term, developing a face presentation 
with a thick, rigid, unretracted and undilated 
cervix. For these reasons I decided to perform 
an abdominal cesarean section. After delivering 
a healthy baby weighing well o\'er eight 
pounds, the fundus was lifted up and a broad 
band of adhesions, much tliinned by stretching, 
was found attached to the posterior wall of 
the uterus above and to the posterior cul-de- 
sac, broad ligament and left ovarian ligament 
below. There were small patches of what 
appeared to be atrophic endometrial tissue 
along the left ovarian ligament and on the 
posterior surface of the broad ligament. The 
adhesions were easily severed. 

The patient made a good recovery. The 
uterus has stayed in good position and the 
dysmenorrhea is cured. This case was chosen 
for discussion because the cesarean section 
enabled me to confirm the diagnosis and the 
effects of pregnancy on the adhesions. It is true 
that the malposition may have been caused 
by the adhesions in this case. 

I have followed a number of cases 
of loosely adherent retrodisplaced uteri 
through pregnancy and have been forced 
to do a cesarean section in only 2 of them. 
It is a surprising feature that they rarely 
complain of any pain of importance during 
the stretching of the adhesions by the 
pregnancy. Abortion is also not as common 
as one would expect. 

Careful judgment in selection of these 
cases for non-surgical treatment is abso- 


lutel}^ necessary. The uterus must have 
some raobilitt’- and one must be reasonabl}’- 
certain that the pathology is maini}" noth- 
ing but adhesions as a residium of a well 
healed infectious process or an endo- 
metriosis of a mild type without large 
chocolate cyst formation. 

2. Intrapregnancy retrodisplaceraents of 
the uterus during the first three months of 
pregnancy but known to have been in good 
position before conception, have a 65 per 
cent chance of cure b}' postpartum pessar}- 
treatment. During the second and third 
months of pregnancy in these cases, I prefer 
to use knee-chest exercises and gentle 
manual replacement rather than pessary- 
treatment. It is necessary to see them each 
week throughout the third and first part 
of the fourth months. Manipulation must 
be gentle. If I fail to get the uterus to better 
than a second degree retrodisplacement by’' 
three months, a pessary is inserted and 
knee-chest e.vercises instituted. If the 
uterus is free or only’ loosely’ adherent, it 
will usually’ be found in good position 
within a week. Rough manipulation or 
unnecessary’ use of a pessary’ during early 
pregnancy’ may’ cause abortion. 

It is also extremely’ important to advise 
the patient to empty the bladder fre- 
quently, preferably every six hours during 
the day’ and to assume the prone or lateral 
position as much as possible during the 
night. Meigs^ in 1852, emphasized this 
point. In the Victorian Age with a com- 
bination of false modesty’ and crude toilet 
facilities, women were likely’ to neglect the 
emptying of the bladder. The habit still 
persists although, perhaps, for different 
reasons. 

A patient in my practice was found to 
have a marked retroversion at two months 
pregnancy. This was easily’ corrected and 
stayed in good position until the fourth 
month. At about four months she appeared 
for e.xamination with a third degree 
retroversion. It seemed incredible that so 
large a uterus should becoAe so displaced 
without some unusual stress being put 
upon it. Questioning revealed that she had 
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taken a long train trip on the preceding 
day and she had not emptied her bladder 
from about 6 a.m. to 8 p.m. of that day. 
A jolting ride plus an overdistended bladder 
was the almost certain cause of the 
displacement. 

3. Postpartum retrodisplacement of the 
uterus occurred in 25 per cent of primiparas 
and in 29 per cent of multiparas in a series 
of 165 private cases reported by me^ in 
1933. Cures b}' means of pessary treatment 
were effective in 75 per cent of the primi- 
paras and 25 per cent of the multiparas. 
It was also noted that all prepregnancy 
and intrapregnancy retrodisplacements re- 
curred postpartum and that 50 per cent of 
these were cured by pessary treatment. 
The foregoing figures speak for themselves 
as to the value of non-surgical treatment 
in these cases. 

To obtain these results, I follow as nearly 
as possible the following routine: 

No treatment is attempted during the 
first ten days postpartum as the uterus is 
prevented from tipping backwards by its 
size. From the tenth day on, the uterus is 
usually involuted enough to fall back into 
a retroverted position and often does so as 
it is heavy and the supports are still relaxed. 
A recent article by Harris et al,"* shows that 
the anteverted uterus will usualh^ become 
retroverted if the bedridden patient spends 
most of her time in the supine position. In 
cases suft'ering from chronic pulmonary" 
tuberculosis in whom the pelvic organs 
were not diseased they were able to produce 
this effect in 90 per cent. The change in 
position did not occur until after a good 
many hours of postural treatment, the 
minimum time being twenty-four hours. 
They therefore conclude that the few 
minutes of knee-chest position which the 
average woman can undertake is of small 
value. In the case of the involuting uterus 
it is conceivable that the extra weight of 
the organ together with the lax supports 
might respond more quickly to postural 
treatment; hence, the postpartum patient 
is asked to spend some time in the prone 
or lateral prone position from the tenth 


day on and to avoid the supine position as 
much as possible. I do not use the knee- 
chest position in any patient during the 
first few weeks postpartum. It is far too 
strenuous and sometimes dangerous. I saw 
a ward patient drop dead from the knee- 
chest position on the thirteenth day post- 
partum although she had seemed perfectly 
normal and had an afebrile puerperium. 

At the final examination, on or about the 
twelfth or fourteenth day, all retrodis- 
placed uteri are replaced manually and a 
pessary inserted, if replacement anterior 
to second degree is painful or impossible, 
a pessary may be inserted with the expecta- 
tion that it will complete the correction. 
Furthermore, all palierits who have had a 
prepregnancy or intrapregnancy retrodis- 
placenient have pessaries inserted whether 
out of position or not. One hundred per 
cent of these cases in my series became 
retrodisplaced within four weeks after con- 
finement, if this prophylactic measure was 
not done. If comfortable, these patients 
who are wearing pessaries do not need to 
return to the office or clinic for four to six 
weeks after discharge. Those who are not 
fitted with pessaries should return in two 
weeks and if then retrodisplaced, pessary 
treatment is instituted. Where it is going 
to be difficult for the patient to return in 
two weeks after discharge, I usually put in 
a pessary, as the chances of cure are 
progressively diminished in proportion to 
the time that the involuting uterus is 
allowed to remain retrodisplaced. In all 
cases the patient is taught to remove her 
own pessary in case of discomfort and to 
report as soon as possible for refitting. This 
will sometimes save the physician a trip in 
the night, not to speak of the saving of 
discomfort to the patient while she waits 
for him. A daily cleansing douche is ad- 
vised, excluding menstruation time. 

If the pessary does not produce discom- 
fort, the patient returns in about six weeks; 
the pessary is removed, the vagina and 
cervix inspected and if there are no signs 
of irritation the instrument is cleaned and 
reinserted. If there is tendency to irritation 
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or ulceration, silver nitrate is applied, daily 
douches ordered, and in about a week the 
tissues have usually recovered. A smaller or 
better fitting pessary is then inserted. 

In general, the longer the pessary is left 
in place the better the results. I have found 
twelve weeks to be the minimum time and 
usually treat them for six months. When it 
is decided that the pessary should be 
removed it is of extreme importance to have 
the patient return for examination within 
a week or two. If the uterus staj^s up with- 
out support it may be assumed that a cure 
is likely. In case of a future pregnancj’^ a 
retrodisplacement may or may not recur 
and the patient should be instructed to 
report early in that event. 

Abdominal cesarean section cases are the 
exceptions. For some reason thej’^ rarely 
become retrodisplaced even when they 
have had this condition previously. This 
cannot be explained by adhesions, as re- 
peated cesarean sections on the same pa- 
tient rarely reveal such support. I therefore 
do not use pessaries on these cases unless 
and until the retrodisplacement is present. 
This occurs in less than i per cent of these 
cases. 

4. Postmenopausal retrodisplacements 
rarely cause symptoms primarily. The 
pelvic organs are atrophic and the uterus is 
small and light in weight. The congestion 
caused by menstrual periods is absent. 
Non-surgical treatment is rarely indicated 
and is always merely palliative. 

Throughout the preceding discussion it 
will be noted that I consider a properly 
fitted pessary by far the most important 
agent in the non-surgical treatment of 
retrodisplacement of the uterus. There is 
nothing new in that theory. Thomas^ in 
1880, states, 

I confess that when I am told, as I sometimes 
am by physicians, that they never use pes- 
saries, because they are so strongly prejudiced 
against them, the question always arises in 
my mind, then how and why do you treat 
uterine disease? How pessaries can be dispensed 
with is to me one of the unfathomable mj'steries 
of gynecological practice. And whj- anyone 


should practice an art and ignore a means 
which, properly mastered, constitutes one of 
the most powerful and reliable of its resources, 
is equalty incomprehensible. 

A properly fitted pessary does not cause 
ulcerations and does not produce malig- 
nancy in the short time it is worn in the 
treatment of retrodisplacement. As stated 
before, postural and exercise treatment 
depend for their efficacy, in postpartum 
cases, upon strenuous exertion of an al- 
ready harassed and exhausted patient. She 
has been through the tiring and worrjdng 
months of pregnancj" followed by the weak- 
ening effects of labor and a bedridden 
puerperium. In caring for the baby, sleep 
is lost and the responsibilities and details 
of running the home are doubled. My 
experience has been that such a patient 
cannot be trusted to do knee-chest exercises 
consistently. 

Having been convinced that proper 
pessary treatment was far the best method, 
I set out, some years ago, to develop that 
instrument to a greater efficiency and to 
simplify its use as much as possible. The 
least irritating and most efficient pessaries 
existent at the time were the Albert Smith 
and circular, hard rubber types. With the 
advent of episiotomies and more accurate 
repairs of lacerations of the pelvic floor, the 
insertion of these rigid pessaries became 
more difficult and caused much pain to the 
patient. The same difficulty was encoun- 
tered in treating virginal cases. 

The caliber of the introitus has no pro- 
portional relationship to the size of the 
pessary needed for uterine support. A two- 
finger, recently repaired introitus will not 
easily admit a No. 3, 4 or 5 Smith or Hodge 
pessar3^ A smaller pessary will often fail 
to hold the uterus in anterior position. As a 
result, both patient and physician were 
prone to postpone the use of a pessary 
be^mnd the time when the best results 
could be obtained. 

To overcome this difficulty, I have 
devised a modification of the Albert Smith 
pessarjf which was described in a previous 
publication.^ This instrument is identical 



newSeriesVol. xxxin. No. 3 Findley — Retroversion, Non-Surgery Amcric.an journal of Surgery 551 


with the Albert Smith type except that the the left hand and the lower, or smaller end, 
end sectors have been replaced b}*^ soft in the same manner by the right hand. In 
solid rubber. These soft rubber segments Figure 2, the lateral arms of the pessary 



Fig. I. Fig. 2. Fig. 3. 


are seamlessly vulcanized to the lateral are being folded together by exerting pres- 
arms which are of hard rubber. This sure downwards by the forefingers and 
arrangement allows the lateral arms to fold upwards by the thumbs and middle fingers, 
together so that any size can be easily This is continued until the lateral arms 
introduced through a one-finger introitus. meet. In Figure 3, a firm grip of the thumb 
The patient frequently does not realize that and fingers of the right hand on the lower 
the pessary has been inserted as it provokes end of the pessary keeps the lateral arms 
no more sensation than that of one finger, together and thus the pessary has had its 
This Instrument unfolds automaticalh’^ in curve reversed. In Figure 4, the introduc- 



Fig. 4. Fig. 5. 


the vagina and because of its longitudinal tion is plainly shown. The reverse curve 
rigidity effectually pushes the posterior causes the upper end of the pessary to 
fornix upwards and backwards. This puts follow the posterior wall of the vagina to 
the uterosacral ligaments on tension and the posterior fornix. In Figure 5, the 
pulls the cervix upwards and backwards pessary has been released, has unfolded, 
thus holding the uterus in anterior position, and the upper end of the pessary has 
To further simplify the application of automatically taken its place posteriorly 
this pessary, I fold it in the manner shown to the cervix. 

in the illustrations. As shown in Figure i. It will be seen that this method obviates 
the device is held in the position which it is any necessity for readjustment after inser- 
to tfme in the vagina, the upper and larger tion. The pessarj?^ is easily removed by 
end being held by the fingers and thumb of physician or patient by hooking one finger 
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into the lower end. The pessary will fold 
itself as withdrawn. The discomfort and 
difficulties of application are thus largely 
eliminated. Various sizes may be tried to 
obtain a proper fit. With the application of 
the old style pessary, anesthesia was some- 
times necessary. This pessary, when put 
into hot water becomes soft and may be 
molded to a Hodge shape, or if allowed to 
remain in boiling water, will assume a 
circular shape. In postpartum cases, the 
circular shape will control most of the 
retrodisplacements. This fact made it 
possible for me to eliminate another objec- 
tionable feature of pessary treatment. 

Some patients refuse postpartum pessary 
treatment because it interferes with the use 
of a contraceptive device. It so happens 
that the months immediately following 
delivery are the ones when most women 
are particularly anxious to avoid preg- 
nancy. In treating retrodisplacement in 
these cases I use the circular shape of m}-- 
folding pessary. Even if this shape happens 
to be ineffectual the first month, it is nearly 
always reliable from the second month on. 
I therefore fit the patient with the circular 
shape and show her how to remove and 
replace it. In this shape, all she needs to 
remember is to direct the concavity of the 
folded pessary towards the rectum and 
insert it as she would a douche tube. It is 
very difficult for her to insert it the wrong 
way. So far, no patient of mine has come in 
with the pessary wrongly applied. 

When contraception is desired, the pa- 
tient removes the supporting pessary and 
applies a contraceptive device. When the 
latter is removed, the former is reinserted. 
To carry the idea still further, I have had 
the usual contraceptive rubber dome ap- 
plied to the circular folding pessar^c This 
is easily introduced by the patient with the 
concavity directed posteriorly and auto- 
matically unfolds with the upper’ sector 
properly in the posterior vaginal fornix. 
The rigidity of this pessary makes it easj" 
to introduce and combines support with 
contraception and its automatic placement 
renders self-examination and inserters un- 
necessaty. A contraceptive jelly must be 


used with this contraceptive pessary just as 
it is used with the ordinarj’^ diaphragm. 
The patients requiring both contraception 
and support are given a circular folding 
pessary for support and a separate one with 
the rubber diaphragm for contraception. 
It was not found wise to allow them to wear 
a contraceptive pessaty for both purposes 
as the rubber diaphragm blocks proper 
cervical and vaginal drainage. 

CONCLUSIONS 

1. Non-surgical treatment of retrodis- 
placement of the uterus: 

a. It will cure 75 per cent of the 
primipara, and 25 per cent of the 
multipara, if begun in the first 
two weeks of the puerperium. 

b. It is of great aid as a therapeutic 
test in diagnosing the cause of 
symptoms when operation is 
contemplated. 

c. It is necessary in the proper 
handling of sterility and early 
pregnancies complicated by ret- 
rodisplacement of the uterus. 

d. It may be used successfully in 
carefully selected cases in which 
the uterus is loosely adherent 
and pregnancy possible. 

e. It often prevents prolapse to 
which retrodisplacement is a 
predisposing factor. 

2. Pessary treatment is the most useful 
method in that it effectually corrects the 
malposition without responsibility, exer- 
tion, or discomfort of the patient. 

3. A new type of pessary for simplifying 
the treatment has been demonstrated. It is 
painless in application. It can be easilj' 
removed and replaced by the patient and 
does not interfere with contraceptive 
devices. 
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SURGICAL TREATMENT OF RETRODISPLACEMENT 

OF UTERUS 

Frederick C. Holden, m.d., f.a.c.s. 

NEW YORK CITY 


T he normal uterus is a freely movable 
organ suspended in the pelvis by the 
coordinated action of its supporting 
structures which consist of: 

I. The uteropelvic ligaments running 
outward from the supravaginal portion 
of the cervix to the pelvic fascia in the 
base of each broad ligament. These liga- 
ments prevent the uterus from under- 
going lateral malpositions and also prevent 
prolapse; 

2. The broad ligaments, which steady 
the uterus in or near the median section 
of the pelvis; 

3. The uterosacral ligaments which pull 
the cervix backward and upward thereby 
throwing the fundus forward; 

4. The round ligaments, which act as 
“guy ropes” and to some extent prevent 
the uterus from falling backward. 

In the erect posture the uterus normally 
lies in a horizontal position with the cervix 
pointing backward. It is maintained in 
this position largely by the intra-abdominal 
pressure which is exerted on the posterior 
wall of the uterus. When the supporting 
structures become weakened, the anterior 
wall of the fundus becomes separated 
from the bladder, and the intestines can 
then enter the vesicouterine space. This 
causes the intra-abdominal pressure to 
be exerted on the anterior wall of the uterus 
and thus gradually forces the fundus into 
the cul-de-sac. When the fundus is pushed 
backward, the cervix is forced forward 
with a corresponding lengthening of the 
uterosacral ligaments. Patients Avith re-- 
troversion uteri may be classified in three 
groups : 

I. Those who are s3Tnptom free, and 
therefore require no treatment; 

2. Those with symptoms, Avith replace- 
able retroversion, Avhere the judicious use 


of a properlj'^ fitting pessary aatII relieA^e or 
cure the retro A’-ersion ; 

3. Retro A’^ersions requiring relief, but 
AATich cannot be cured b}'^ nonoperatiA^e 
treatment. 

If and AAdien operative treatment of 
retroA^ersion uteri is indicated, Avhat shall 
be the procedures? 

Examination of a standard operative 
gynecological textbook devotes eighty 
pages discussing the A'^arious operations 
for retrodisplacement. If the literature is 
examined numerous articles aatII be found 
AATitten in faAmr of A’-arious procedures for 
retrodisplacement and describing failures 
of other procedures. 

In all operatiA^e treatment the purpose 
should be to restore the uterus to its normal 
physiological and anatomical conditions. 

For the past tAA^enty years, our operating 
procedures of choice liaA'^e been the Webs- 
ter-Baldy operation combined AATth suspen- 
sion of the OA'aries and shortening of the 
uterosacral ligaments. 

Anj' procedure for the shortening of the 
uterosacral ligaments must keep the cerAux 
AA’ell back in the holloAv of the sacrum. 
As uterosacral shortening is only one of 
seA^eral operatiA'e procedures performed 
on the patient it must not be time con- 
suming. In order to eliminate technical 
difficulties the uterosacral shortening is 
done before the Webster-Bald}’^ operation. 

Good anesthesia, an incision AAdiich 
extends doAAm to the symphysis and the 
Trendelenberg position make it possible 
to secure ample exposure, aaTIcIi is abso- 
lutely essential in shortening the utero- 
sacral ligaments. 

Our technique is as folIoAvs: The uterus 
is pushed AA’ell forAA’ard and the cerAux 
pulled upAATTrd, thus making the utero- 
sacral ligaments prominent. A continuous 
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as possible and through the ovary close centre of gravity of the fundus and will 
to the origin of its suspensory ligament, thereby throw it anteriorly. 

(Fig. 3, e), and tied, (Fig. 3, f). 2. Recurrent Retroversion. This may be 




Pig. 2. The suiiires sliortoning tlie utcrosncral lipaments liave been tied, a; a traction suture has been passed 
around the left ligament at r.; a sharp pointed clamp has Iteen introduced under the ovarian ligament and 
tube, c, and the traction suture, n, of the left round ligament grasj>cd. Tlie round lipantent is then pulled 
througii the opening made as is sliown on tlie right side, H. 


In Studying the failures in a scries of 
operations, it was found that recurrence 
occurred in those patients who on discharge 
did not have the uterus in good anatomical 
position. 

Causes of failure following Wcbstcr- 
Baldy operation may be due to: 

I. Retrofle.\ion. If the round ligaments 
are sutured to the posterior aspect of the 
fundus at too low a level, the fundus may 
retroflex over these sutured round liga- 
ments. The round ligaments should be 
sutured to the posterior wall of the uterus 
on a level just below the insertion of the 
uteroovarian ligaments. This is above the 


due to one of three causes. 

A. The use of absorbable suture mate- 
rial. When the catgut is absorbed, there 
being no union between the smooth round 
ligaments and the posterior wall of the 
uterus, the ligaments slip back to their 
former position with a recurrence of 
the retroversion. Therefore only non- 
absorbable suture material should be used 
for each step of this operation. 

B. Some of the retroversions recur 
because the cervix is allowed to remain 
anteriorly after the fundus has been 
brought forward by the Wcbster-Baldy 
operation. Shortening of the utcrosacral 
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rected by drawing the round ligaments 
backward Just below the uteroovarian 
ligament, (Fig. 2 , b and c). Although the 
ovaries will thereby be drawn upward, 
it will not prevent them from coming in 
contact with each other. To prevent this, 
the distal end of each round ligament 
of the uterus is grasped with an Allis 
clamp and drawn laterally, (Fig. 3, c and 
d). When the round ligament has been 
drawn as far medially as possible, a silk 
suture is passed through the round liga- 
ment and through the ovarv close to the 
origin of its suspensory ligament (Fig. 3, 


e). In this way the round ligaments exert 
a constant pull on the ovaries and keep 
them well suspended and separated from 
each other (Fig. 3, e and f). 

We learn not by our successes, but by a 
critical and impartial analysis of failures. 
It is only the careful attention to each 
detail which will make the difference 
between failure and success. 

In our experience, with careful attention 
to every detail of the technique as outlined, 
we have had uniformly good results. We 
have no record of recurrences even after 
subsequent pregnancies. 



SYMPTOMS AND TREATMENT OF FOLLICLE CYSTS 

OF OVARY 

Howard C. Taylor, Jr., m.d., f.a.c.s. 


NEW YORK 


T he great frequencj^ of the minor 
cystic structures of the ovarj’', com- 
monly termed follicle or corpus lu- 
teum cysts, has led to a certain indifference 
to them on the part of many surgeons and 
pathologists. Such an attitude is not with- 
out justification, for cystic ovaries are 
usually without symptoms and the present 
disregard of them is perhaps a healthy 
reaction against too frequent interference 
in the past. Nevertheless a small group are 
associated with definite symptoms and the 
decision between the various forms of treat- 
ment is one of the difficult problems faced 
by the careful gjmecologlst. The impor- 
tance of these structures has furthermore 
been increased in recent years by the 
accumulation of evidence that these cysts 
of the follicle may be both the result and 
the cause of various endocrine disturbances. 

CLASSIFICATION 

There is no very satisfactory classifica- 
tion of these minor cystic structures of the 
ovarj^ and in many instances it is even 
difficult to decide whether a pathologic 
condition actually exists or the structure 
under examination is only a phj'siologic 
phase in the development or retrogression 
of a Graafian follicle or a corpus luteum. 

In general, however, it has been cus- 
tomary to recognize the following types: 

I. The Multicxrstic Ovary. In this type 
there occur numerous small cysts varjdng 
from microscopic proportions to structures 
with a diameter of a few millimeters. To 
this condition various names have been 
applied, such as the microcj'^stic ovary, the 
polycystic ovary, the sclerocj'stic ovary, 
cystic degeneration of the ovarj^ the ovary 
with multiple retention cysts and chronic 
cystic oophoritis. In gross appearance these 
ovaries may be small, normal in size or 
slightly enlarged, often with a rather tough, 
white, irregularly furrowed capsule and a 


cross section of dense connective tissue, 
honeycombed with small cystic structures 
filled with a clear fluid. Microscopic ex- 
amination shows that the cysts are usually 
lined b^”^ granulosa cells in single or multiple 
laj'ers and in various stages of preservation 
and degeneration, although in some of the 
cavities all evidence of epithelium may 
have disappeared. 

2. The Single Cyst oj the Follicle or 
Corpus Luteum. The C3'stic change in 
other ovaries is characterized b}"^ the pre- 
dominance of one, or at most of a few C3'sts 
of larger size, var3nng from one to several 
centimeters in diameter (Fig. i). Such a 
C3'St ma3’^ project well be3’^ond the surface 
of the ovar3’^ and be filled with a clear or 
sometimes hemorrhagic fluid and lined 
either b3’^ a smooth, pale membrane or a 
soft, rough, 3HI0W one. It is frequentF*^ 
impossible, especiall3" with macroscopic 
examination alone, to decide whether one 
is dealing with either a maturing Graafian 
follicle or a somewhat C3"Stic but normal 
corpus luteum on the one hand, or a 
persistent and definitel3'^ abnormal struc- 
ture derived from one of these organs on 
the other. 

When these cysts are examined under 
the microscope, the3'’ are found to be com- 
posed of cells having a varied appearance. 
In one group the inner lining consists of 
several Ia3'^ers of cells resembling the 
granulosa of the normal follicle and appar- 
entl3'^ justif3'-ing the term, follicle c3’-st, for 
this variet3'^ (Figs, i and 2). In a second 
group the inner lining is made up of several 
la3'^ers of large pale, somewhat granular 
cells closel3'^ resembling those of the mature 
corpus luteum, for which reason these 
structures are called corpus luteum C3^sts or, 
possibl3'’ more properl3*, C3'stic corpora 
lutea (Fig. 3). In a third group the pre- 
dominant feature is a luteinization of the 
cells of the theca interna immediatel3'^ 
surrounding the granulosa cells, giving to 
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scribed as the Swiss cheese type and known 
as endometrial hyperplasia. As a possible 
cause for this condition, Schroder noted 
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Fig. 2. Cystic follicle associated with hyper- 
plasia of the endometrium. 


the adne.xa, confirmed these findings and 
showed in addition the presence of a thin 
walled cyst of one ovarj' containing 15 c.c. of 



Fig. 3. Cystic corpus luteum associated with 
amenorrhea. 


the presence of a persistent ovarian follicle 
and an absence of recent corpora lutea in 
the ovary. Other students of the subject, 
such as Robert Me3^er, have claimed that 
the ovarian disturbance was an irregular 
and rapid ripening of a series of follicles 
rather than the persistence of a single one. 
In the majority of cases, of course, a 
laparotomy is not performed, and the fact 
that the disease is primarily ovarian is 
forgotten in the attempts to control the 
dominating s3TOptom of bleeding. 

That the cystic disease is a definite 
feature of the condition is showm in the 
following, rather typical case. 

R. S., admitted to the Roosevelt Hospital, 
January 30, 1934, was a married woman 
fifty-three years of age with a historj”^ of two 
full term pregnancies. Menstruation had for- 
merlj'^ been regular but ten weeks previouslj’^ 
there had begun a two month period of amenor- 
rhea which had ended in two weeks of continu- 
ous bleeding. Examination showed that the 
uterus was in retroversion and partial prolapse, 
generallj^ hj^pertrophied, with several small 
fibroids. The operation, which consisted of a 
supravaginal hj'^sterectomj'^ with removal of 


clear, serous fluid. Histologic examination 
resulted in a diagnosis of C3’'Stic h\’perplasia 
of the endometrium and follicle ej'st of the 
ovar3'. A section showing the lining of this 
ej'St is found in Figure 2. The fluid contents 
of the cj^st w'ere tested and found to contain 
go mouse units of estrogenic hormone. 

The treatment of such follicle C37sts is 
essentiall3'^ the treatment of endometrial 
h3'^perplasia. The condition occurs particu- 
Iarl3'^ at pubert3’^ and near the menopause 
and is as a rule self-limited, either b3'- the 
attainment of full maturit3’^ when the 
h3"perplasia develops during adolescence, 
or b3'^ the appearance of the menopause 
when it develops in older women. In the 
3munger age group the essential of treat- 
ment is the use of supportive and S3TOpto- 
matic measures which wall tide the patient 
over her 3fears of endocrine instabilit3% 
but when the disease develops near the 
menopause, a specific and justifiable agent 
for treatment is irradiation b3^ .v-ra3^s or 
radium. 

2. The Cystic Ovar^r with Delayed Men- 
struation and Breast Symptoms. An inter- 
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.esting but not common type of case is that 
of the young woman who develops amenor- 
rhea either gradually by increasing men- 



Fig. 4. Inflammation of cystic follicle with 
salpingoo-ophoritis. 


strual intervals or more abruptly by a 
sudden cessation of menstruation, in asso- 
ciation with definitely palpable and en- 
larged ovaries. Such cases have been mis- 
taken for ectopic pregnancy because of the 
amenorrhea, the enlarged adnexa, the 
hyperemia of the vaginal and cervical 
mucous membranes and the frequent 
swelling and tenderness of the breasts, 
perhaps even with a slight amount of 
secretion. The condition has been termed 
pseudo-pregnancy and is possibly analagous 
to the pseudo-pregnancy occurring in cer- 
tain laboratory animals. This syndrome 
has usually been ascribed to a cystic or 
persistent corpus luteum (Kaiser, Halban, 
Reeb) but follicle C3"sts have likewise been 
noted (Zondek). The following case is an 
example of this tj’pe. 

I. J., admitted to Roosevelt Hospital April 
23 > I 934 > 'ras a thirty-two-year old colored 


woman, married, with a history of two children, 
aged fifteen and thirteen years, and one mis- 
carriage seven years previously. Menstruation 



Fig. 5. Theca lutein cyst associated with 
hydatidiform mole. 


had formerly been regular, et’^erj’- twent3’--eight 
days, lasting seven daj'^s and without discom- 
fort, but for two years the duration had been 
reduced to three and a half days. The present 
illness consisted of a three and a half month 
interval of amenorrhea, followed by several 
days of profuse bleeding one month before 
admission and now abdominal pain of one 
month’s duration. Examination showed the 
uterus to be forward and a little enlarged, vdth 
a few small fibroids. The adnexa were tender 
and the breasts nodular with a milky fluid 
expressible from several ducts. 

At operation the fundus was found to be 
enlarged and hyperemic, with four fibroids, 
from I to 5 cm. in diameter. The tubes were 
adherent but probably patent. The left ovary 
was small but the right one contained a cyst 
3 cm. in diameter, lined by a yellow membrane 
and containing 8 c.c. of clear fluid. The opera- 
tion consisted in multiple m^minectomies, 
suspension of the uterus and a right partial 
oophorectomy. 
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The Iiistologic diagnosis of the ovarian 
condition ^Yas cystic corpus luteum (Fig. 3). 
There were 20 mouse units of estrogenic hor- 
mone in the fluid contents of the cyst. The 
Ascheim-Zondek test performed on the urine 
obtained by catheter three hours after the 
operation was negative. 

The patient has been observed for two years 
following the operation. Her menstruation has 
remained irregular, occurring sometimes at 
intervals of two months, at other times at 
intervals of two weeks. The breasts still secrete 
large amounts of milky fluid and a mass 4 cm. 
in diameter is now palpable in the left ovary. 

When a follicle or corpus luteum cj'st is 
recognized as the probable cause of amenor- 
rhea, a period of obsen^ation should be 
prescribed, because eventual spontaneous 
improvement is likely to occur. When such 
a case is operated upon under an erroneous 
diagnosis, a partial resection of the ovar3' 
majj^, however, be undertaken with some 
assurance that the sj^ptoms will be 
temporarily relieved, although the develop- 
ment of a similar condition in the remain- 
ing ovarian tissue or in the opposite ovary 
may occur. Finalty if amenorrhea remains 
after manj^ months of obser\"ation, normal 
menstruation ma^' be restored, in some 
cases at least, bj’- operation and partial 
resection of the ovar^’^ (Robinson, Stein and 
Leventhal). 

3. The Cystic Ovan^ with Lower Abdomi- 
nal Pain. In a third group of cases the 
patients give no sj’^mptoms of ovarian dis- 
turbance but complain of pain in the lower 
abdomen, sometimes increased at the 
menstrual periods and on examination are 
found to have tender and possibly slightly 
enlarged ovaries. Such cases are frequentlj'^ 
associated with inflammation of the tubes 
and probablj^ in other instances with a 
general congestion of the pelvis. An ex- 
ample of the cj^stic ovary with inflamma- 
tion is found in the following case. 

R. J., admitted to the Roosevelt Hospital 
on September 5, 1933, was a twenty-two-year 
old woman, married for four years, without 
pregnancies. Her periods had always been 
normal except for premenstrual cramps. The 
present Illness consisted of backache, pain in 
the right side and an increasing dj^smenorrhea 
for the previous four years. The operation 
showed the tubes to be swollen, indurated and 


adherent, both ovaries one and a half times the 
normal size, and containing numerous cj'sts, 
varjdng from 2 to 8 mm. in diameter. The 
operative procedure consisted in a dilatation 
and curettage, cauterization of the cervix, mjm- 
mectomj% hj'Steropexy, left salpingo-oopho- 
rectomj', right salpingectomj" and right partial 
oophorectomJ^ The pathological diagnosis in- 
cluded infected follicle c\'Sts (Fig. 4) of the left 
ovarj*^ and infected corpus luteum cj'sts of the 
right. 

A j-ear after her operation the patient was 
free of sj'mptoms, but on examination the 
right ovarj" was found twice the normal size. 

An example of the second type of c^'stic 
ovarj* with pain is given in the following 
case report. 

G. L., admitted to the Roosevelt Hospital 
on August 4, 1933, was a white woman, aged 
twenty-four 3'ears, married for five j’ears, with 
two children, aged three and four years. 
Menstruation had always been essentlallj’’ 
normal except for moderate dysmenorrhea. 
The present illness began two years previously 
with pain in the right lower quadrant, occurring 
in irregular attacks and in addition leucorrhea 
and severe dyspareunia. At operation the 
uterus was found retroverted with a tendencj' 
to prolapse, twice normal size, soft and boggj'^ 
in consistence. The cerx^ix was eroded. The 
ovaries were a little under normal size and con- 
tained numerous follicle cysts. Tire tubes 
showed no evidence of past or present inflam- 
mation. The operation consisted in a dilatation 
and curettage, cauterization of the cerx-ix, 
hj^steropexj^ and partial bilateral oophorec- 
tomj^ The pathologic report was that of follic- 
ular cysts of the oxmries. 

At the folloxx'-up examination a j^ear after 
the operation the patient reported a reduction 
in the duration of the periods to one and a half 
da3's and improxmment in the abdominal pain 
and dj'^spareunia. 

In the treatment of the cj'Stic ox’^ar^’^ xxdth 
pain the associated conditions are clearlx' 
the deciding points in the selection of 
methods. When a cj'stic ox^ar^^ is associated 
with an actual inflammation of the tube, 
the treatment is essentialty that of salpin- 
gitis. Nonsurgical measures should of 
course be folloxved for a considerable period 
of time. If surgical interxmntion becomes 
necessar3% consideration should be gix-en 
the xxddety held belief that a cj'stic condi- 
tion maj" be exaggerated bj- remoxml of the 
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tubes and the consequent injury to the 
ovarian blood supply. 

The tender and painful ovary in the 
absence of inflammation is a more difficult 
condition to handle. A period of non- 
surgical treatment is again indicated with 
emphasis on procedures which will improve 
the patient’s general health and in particu- 
lar the circulation in the pelvis, such as 
rest, proper exercise and the elimination 
of constipation. Any operation when once 
undertaken, should include a proper sus- 
pension of the uterus, for this procedure is 
essential in any attempt to restore the 
ovar}^ to its proper position and relieve the 
congestion incidental to its prolapse into 
the cul-de-sac. In addition to this, two 
surgical procedures, applied directly to the 
ovary, may be considered: (i) a suspension 
of the ovary itself may be undertaken by 
the suturing of the ovarian cortex to the 
peritoneum of the adjacent lateral pelvic 
wall; and (2) if the ovary is much enlarged 
and contains many cysts, a resection of the 
organ itself may be considered. This is 
best performed by the removal of a longi- 
tudinal wedge extending the entire length 
of the ovary with a careful closure to 
prevent bleeding, first by deeply placed 
through and through mattress sutures and 
then by a fine, continuous stitch approxi- 
mating the edges of the peritoneal surface. 

4. The Cystic Ovary ivith Hydatidiform 
Mole or Chorionepithelioma. For many 
years it has been known that chorion- 
epithlioma and the hydatidiform mole 
developing in the uterus are associated with 
the production of numerous theca lutein 
cysts of the ovarj’- (Fig. 5), although these 
cysts are only occasionally of a size to 
produce large, palpable ovarian masses. 
The cause of this excessive luteinization in 
the ovaries is probably the anterior pitui- 
tary-like hormone known to be present in 
abnormal quantities in patients with these 
two diseases. These cysts invariably regress 
as soon as the diseased chorionic tissue is 
removed and hence there is no indication 
for their direct treatment. Should the 
abdomen be opened for the performance of 
a hysterectomy, these ovaries need not be 
excised unless metastasis from a chorion- 
epithelioma is to be feared. 


5. The Cystic Ovary Following a Surgical 
Operation. It is not infrequent, following 
various types of operation on the uterus or 
adnexa, for the ovaries later to be found 
enlarged and tender and giving symptoms 
of lower abdominal pain or discomfort. 
Such postoperative cystic disease of the 
ovary may occur under at least three 
possible circumstances. 

A. The cystic ovary after hysterectomy. 
Two explanations have been offered for the 
development of cystic ovaries after hys- 
terectomy. The first is that the removal of 
the .uterus compromises the blood supply 
of the ovary and cystic changes develop 
thereafter. This appears somewhat improb- 
able, since the blood supply of the ovary 
is an exceptionally rich one and that 
through the infundibulopelvic ligament is 
unaffected by hysterectomy. The second 
theor}^ is that the endometrium is itself an 
endocrine organ and its presence necessary 
for the preservation of the normal ovarian 
function.Little laboratory proof has been 
brought as yet for such an action of the 
endometrium. Furthermore recent studies 
cast some doubt upon the actual fact of 
cystic degeneration after hysterectomy 
(Sessums and Murphy). A more probable 
explanation is that the ovary of cases in 
which a hysterectomy is necessary for 
uterine disease is already an abnormal 
organ, and that the development of cysts 
after the operation is but a continuation 
of a process already begun. The association 
of cysts of the ovary with fibroids has been 
emphasized in the last few years by 
Witherspoon. 

B. The cj^stic ovar}'^ after salpingectomy. 
The development of a tender, enlarged 
ovary near the uterine horn after the 
removal of the tube for salpingitis is 
another frequent observation. This is also 
ascribed to the injur}^ of the ovarian blood 
supply incidental to the salpingectomy and 
is a reason which has been given for leaving 
part of the tube in place. Here again it is 
questionable whether it is the operation, 
the associated inflammatory disease or the 
damage already done to the ovary which is 
responsible for the cystic changes. 

c. The recurrent C3^stic ovary after 
removal of the other one for c^^sts. The 
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tendency to develop cysts of the type under 
discussion is undoubtedl}'^ bilateral and 
accordingl}'^ the removal of one leaves a 
probability that the same condition will 
develop in the opposite ovary. 

The following case report is an example 
of this type. 

A. J., first observed on January 13, 1932, 
was a white woman, twenty-nine years of age, 
married ten years, with one child, aged fifteen 
years. Menstruation had been of the twenty- 
eight day type, formerly lasting for seven daj'^s 
but now for only four, decreasing in amount 
and with some dj’^smenorrhea. The present 
illness began three years ago with lower ab- 
dominal pain for which the patient was 
operated, the right tube and ovary and a part 
of the left being removed for multiple follicle 
cysts. Since the operation the patient had suf- 
fered from pain in the left leg and abdomen, 
dyspareunia and epigastric distress. Examina- 
tion showed a normal uterus with a mass, 4 
inches in diameter, near the left horn. Since 
the patient was a 3mung woman and had had 
one and a half ovaries removed, a second 
operation seemed contraindicated. She was 
accordingly observed for two years with visits 
at three month intervals, during which time 
the cyst passed through several cycles in size, 
varying from to 4 inches in diameter. 
When last seen, the ej’^st had been quite small 
for some time and the sj^ptoms were practi- 
cally gone. It is of incidental interest that the 
studies of the excretion of estrogenic hormone 
made on this patient during a period of maxi- 
mum development of the cyst showed no 
abnormal amounts. 

The problem of the cystic ovarj" develop- 
ing after operation is made somewhat 
simpler by the knowledge that the condi- 
tion is almost certainly a benign one. A long 
period of observation may be safely under- 
taken w'ith a fair expectation that spon- 
taneous improvement will occur. Surgical 
intervention a second time must almost 
invariabl}^ consist in the removal of all 
remaining ovarian tissue and result in an 
artificial menopause. It is logical therefore, 
if the necessitj"^ of active treatment becomes 
accepted, to resort to irradiation therapy. 
Since the cysts are composed of the ex- 
tremely sensitive cells of the ovarian 
follicle, a good result with x-raj'^s or radium 
maj”^ be expected. Trials with a small dose, 
giving onlj’’ a temporarj’^ castration effect. 


may be undertaken -with. the knowledge 
that a larger dose or even surgery is being 
held in reserve. 

6. Rupture of a Cystic Follicle with 
Hemorrhage. Acute abdominal sjTOptoms 
and signs, simulating appendicitis or ec- 
topic pregnancy, are occasionally produced 
bj"^ bleeding from a ruptured follicle or 
corpus luteum. The bleeding may appar- 
ently occur from the normal as well as 
cystic structures of the ovary (Sackett). 
The treatment is usually surgical, because 
of the difficulty in making the correct 
diagnosis, but it may also be necessarj'^ on 
account of the extent of the hemorrhage. 

7. The Cystic Ovary without Symptoms. 
Emphasis must be made finally of the fact 
that the great majority' of all cystic ovaries 
are without sj'mptoms of either pain or 
endocrine disturbance and must not be 
treated. Small symptomless enlargements 
of the ovary noted in the pelvic examina- 
tion of young women may require frequent 
observation to exclude the development of 
a neoplastic cyst, but operation is decidedly 
not indicated. In older women, especially if 
the menopause be passed, any significant 
enlargement of the ovary will require the 
most careful consideration to avoid missing 
an early malignant tumor. When small 
cysts are encountered at the time of 
operation for some other pelvic condition, 
they should be left strictly alone. Punctur- 
ing the ej’^sts with the tip of the scalpel 
probably does no harm and may satisfy the 
aroused surgical feehngs of the operator. 

SUMMARY 

With an ovarian mass under 5 cm. in 
diameter in women before the menopause, 
the probability of the ovarian condition 
being benign is so great that a period of 
obserx'^ation is indicated. Such a period of 
obserx'^ation xvith only general methods 
of treatment must be undertaken and per- 
sisted in for a x^ariable period of time, 
depending on the sex^eritj'- of the symptoms, 
before any operation is justifiable. 

It is doubtful xvhether any of the hor- 
mone preparations noxv ax'^ailable xvill have 
an5'^ effect on the cj^stic ox^arj'^ or on the 
exddences of ovarian dj^sfunction associated 
xxfith the cj'stic ovar}^ It is even possible 
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that the anterior pituitary or anterior 
pituitary-like hormones may be definitely 
detrimental. 

X-ray or radium therapy has a definite 
place in the treatment of these conditions. 
In the first place these agents are specifi- 
cally indicated in the hj^perplasias of the 
endometrium preceding the menopause 
which are believed to be dependant upon 
the presence of abnormal numbers or forms 
of follicles. X-rays or radium may also be 
of use in the treatment of the cystic changes 
developing after a hysterectomy, salping- 
ectomy or previous ovarian operations. 

Surgical treatment is indicated in the 
presence of associated disease of the adnexa 
or the uterus. A suspension of a retroverted 
or prolapsed uterus, by improving the 
circulation of the pelvis, may relieve con- 
gestion in the ovar}”^ and remove one of the 
causes of cystic disease. Salpingectomy for 
pelvic inflammation may also be beneficial 
but carries with it the danger of injury to 
the blood supply of the ovary and accord- 
ing to one theory may itself predispose to 
cystic follicles. 

Direct surgical attack on the cystic 
ovary itself is rarely necessary. With major 
menstrual disturbances, particularly in the 
form of long periods of amenorrhea, the 
partial resection of enlarged c^^stic ovaries 
ma}’- be of benefit. 

Under any circumstance it must be con- 
stantly borne in mind that the multiple 
follicle cysts of the ovary and the related 
cystic corpora lutea are not new growths 
but are instead the structural evidence of 
an unusual or abnormal function. These 
conditions must be approached therefore 
with the intent to restore normal function 
rather than to eliminate truly diseased 
tissues. 
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CASE OF PRIMARY OVARIAN PREGNANCY* 

W. E. Studdiford, m.d. and H. H. Lardaro, m.d., f.a.c.s. 


NEW 

T he possibility of ovarian pregnancy 
was first suggested by Mercer^ in 
1614. For the next two centuries 



Fig. 1. Primary ovarian pregnancy. To left, section 
shows site of pregnancy in hemorrhagic area 
between surface and corpus luteum at upper pole. 
To right shows external appearance of ovary. 

numerous cases were reported. However, 
in 1835 Velpeau^ anatyzed the reported 
cases and found them inconclusive. This 
ushered in a period of skepticism.^ 

In 1878 Spiegelberg^ attempted to clarif3' 
the situation bj’’ formulating certain criteria 
which he stated must be fulfilled in order 
to justify a diagnosis of ovarian pregnancy. 
Though these criteria have been amplified 
or modified from time to time thejf still 
sert^e as an excellent basis for final diag- 
nosis. Thej' are as follows; (i) the tube on 
the affected side must be intact; (2) the 
fetal sac must occupj^ the position of the 
ovarj^; (3) the mass must be connected to 
the uterus bj^ the ovarian ligament; and 
(4) definite ovarian tissue must be found in 
the sac wall. 


YORK 

Catherine van Tussenbrock® in 1899 
presented the first complete histological 
description of a specimen removed bj"^ 
Kouwers. This did much to overcome the 
prevailing skepticism, especiall}’^ of such 
men as Webster, Tait and Bland Sutton. 
According to Williams,^ Thompson in 1902 
was the first American author to demon- 
strate a perfectljf conclusive specimen. 

At the present time the occasional occur- 
rence of ovarian pregnancj”^ is generalfy 
accepted. Two types of primarjf ovarian 
pregnancy' are described,^ one in which the 
ovum is surrounded bj' or in close relation- 
ship to a corpus luteum; the other in which 
there is no such relationship. The first tj^pe 
is probably the result of the fertilization of 
an ovum which fails to escape from the 
ovar^' following follicular rupture. In 
the second type the ovum escapes from the 
follicle, fertilization takes place outside 
the ovar3% and nidation takes place in the 
ovar3% usuall3’- at a point remote from the 
corpus luteum of p^egnanc3^ A third type 
ma3'' be mentioned, an ampullar3’' tubal 
pregnanc3^ in which the ovar3% because of 
previous adhesions is involved. This is 
termed a tuboovarian pregnanc3’^ but cannot 
be classed as a true primar3" ovarian t3T)e. 

The case to be reported is a very good 
example of the first t34>e. The rarit3' of the 
condition and the excellence of the speci- 
men justify the presentation of the case. 

Histonr. K. M., aged twent3'-six 3'ears, 
white, female, married, was admitted to the 
G3'necoIogicaI Service of Bellevue Hospital on 
^ 133 "^ 8, 1935. The background of her medical 
and surgical hlstor3" was negative. She stated 
that her last menses had occurred March 27, 
1935, therefore she had had about two weeks 
amenorrhea. On Ma}- 3, she was seized with a 
sudden sharp pain, low down in the right side 
of the abdomen, lasting about five minutes. 


From the Department of Obstetrics and Gynecologj' of the Third Surgical Division, Bellevue Hospital and 
the Department of Obstetrics and Gynecolog\% New York Universitv College of Medicine. 
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A similar attack occurred the next daj^ but at absolutel}'^ normal. The right tube was free, 
this time she also felt pain in the shoulder and of normal size and consistency and its fim- 
back. Two more attacks occurred later in the brlated end was patulous with no bleed- 



Fig. 2. Low power microphotograph of section through ovarian pregnancy and corpus 

luteum. 


day. No vaginal bleeding had occurred since 
the last menses. 

Physical Examination. The general exami- 
nation was not relevant. Her pulse rate was 
72; the temperature 98.6°. There was tender- 
ness in the right lower quadrant above the right 
inguinal ligament and rebound tenderness in 
both lower quadrants. Pelvic examination 
showed a small, firm cervix in the axis of the 
vagina. Motion of the cervix caused pain. The 
fundus was acutely anteflexed, small and firm. 
A tender, movable, soft doughy mass was felt 
in the right adnexa extending into the cul-de- 
sac. The left adnexa was negative. 

The laboratory findings on admission showed 
leucocj’tes 12,900 with 79 per cent polymor- 
phonuclear cells, hemoglobin So per cent; 
sedimentation rate of over one hour; negative 
Wassermann and urine. 

A diagnosis of right ectopic pregnancy was 
made. 

Operative Findings. At operation the uterus 
was found to be anterior, freely movable and of 
normal size. The pelvis was entirely free of 
adliesions. The left tube and ovary were 


ing from its orifice. The tube was probed and 
found intact and normal. The right ovary 
was normal size and found hanging normally 
behind the right broad ligament. Blood was 
dripping at the rate of 40 to 50 drops per minute 
from its outer convex margin where there was 
an adherent clot about 1.5 cm. in diameter. 
About 300 c.c. of clotted blood was found in the 
cul-de-sac. Because of the normal tubes and a 
history strongly suggestive of extra-uterine 
gestation, the diagnosis of ovarian pregnancy 
was made. The ovary was removed but it was 
not deemed necessary to remove the normal 
right tube. 

The postoperative course was uneventful, 
the patient being discharged in excellent con- 
dition on the fourteenth da3\ 

Pathological Report. The specimen consists 
of a right ovary measuring 3.5 X 2 X 2 cm. 
The surface is free from adhesions but shows 
moderate pitting and a few small areas of 
adherent blood clot. Along one border in the 
long diameter is the hilum of the ovary, along 
which the organ has been removed. Arising 
above the surface of the ovary at one pole is a 
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deep red, rounded, hemorrhagic eminence 
measuring i .5 cm. in diameter at the base and 
rising about i cm. above the level of the re- 
maining ovary. This hemorrhagic area appar- 
ently expands the ovarian tissue, but has 
ruptured through this, the apex of this ele- 
vation being not smooth but composed of 
rather ragged, irregular blood clot. On section 
of the ovary (Fig. i) one pole is formed of 
grayish tissue containing three small cystic 
cavities about i to 2 mm. in diameter and lined 
by thin shiny glistening membrane. The other 
pole of the ovary contains a large corpus 
luteum, 1.5 cm. in diameter, lined by con- 
voluted yellowish membrane 2 to 3 mm. tliick, 
inside of which is a la3’er of grajush tissue 
surrounding the central cavity. The latter 
laj^er varies from .5-1 mm. in thickness. The 
hemorrhagic mass is immedlatelj’' adjacent to 
and apparentlj’- intlmatelj’- connected with the 
corpus luteum Ijdng between the surface and 
this bod^^ It shows an area of hemorrhage 
which has apparently’’ expanded and ruptured 
through the ovarian capsule. This hemorrhagic 
nodule measures about 1.5 cm. in diameter, 
and in its central portion are some small yellow- 
ish white fragments of tissue which under the 
hand lens show villous structure. The base of 
the hemorrhagic mass has apparently^ de- 
stroyed the outer yellowish layer of the corpus 
luteum but does not appear grossly to have 
involved the inner thin grayish lining of the 
cavity. 

Microscopic Examinatioii. Section of the 
ovary' shows one pole to be composed of 
normal ovarian stroma. A few small rounded 
spaces are noted lined by a layer of granulosa 
cells, beneath which lie fairly well developed 
theca interna. The surface of the ovary’^ shows a 
number of small adherent blood clots. Numer- 
ous primordial ova are present. At the other 
pole is a very well developed corpus luteum. 
The theca interna and lutein cells appear well 


developed and active. Between the central 
cavity’’ and lutein lay’^er is a lay’er of fine fibril- 
lary- connective tissue which shows hemorrhage 
in several portions. Between the surface of the 
ovary’ and the corpus luteum is a mass of blood 
clot (Fig. 2) containing many’’ well preserved 
chorionic villi with a fine edematous connec- 
tive tissue stroma and double lay’er of covering 
epithelium (Fig. 3). Very’’ few blood vessels 
are noted. This hemorrhagic area appears to 
have expanded and ruptured the capsule of 
the ovarian stroma which gradually’’ disappears 
as one passes out on the surface of the hemor- 
rhagic nodule (Fig. 4). The base of this hemor- 
rhagic area is immediately’’ adjacent to the 
corpus luteum. At this point the lutein lay’^er 
appears to have been completely’’ destroy’ed and 
replaced by’^ fibrin and necrosis (Fig. 5). The 
inner fine fibrillary’’ lining of the corpus luteum 
has not been destroy'^ed. No evidence is seen 
at any’’ point of the presence of decidual re- 
action. No evidence is found of the presence of 
a fetus although what appears to be a collapsed 
amniotic sac is noted. 

Pathological Diagnosis. Primary’’ pregnancy'^ 
of right ovary^ 

SUMMARY 

A case of an ovarian pregnancy’’ is 
presented and attention is drawn to the 
small size of the lesion. It is possible that 
ovarian pregnancy may occur more fre- 
quently than is generally thought and that 
it may’ be the underlying cause of certain 
cases of ovarian hemorrhage. 
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-^OBSERVATIONS UPON FULL TERM UNRUPTURED TUBAL 

PREGNANCY 

Edward A. Schumann, m.d., f.a.c.s. 

PHILADELPHIA, PA. 


T he usual terminations of tubal preg- 
nancy are rupture of the tube, tubal 
abortion or early death of the embr3’0 
with its resorption. Occasionallj^ secondarj^ 
abdominal pregnancj’^ occurs after rupture 
or tubal abortion, and verj’- rareljs the 
tube wall ma^' be so elastic that the fetus 
grows to full maturitj"^ while still contained 
within the intact tube. 

This unusual termination is noted sev- 
eral times in the literature, when the 
ectopic gestation is interstitial but is verj' 
rare in true tubal implantation. 

The case which came under the observa- 
tion of the writer was as follows: 

Mrs. S., a young woman of twenty-two years 
of age, became pregnant shortly after her 
marriage. She was of good physique and 
heredity, and presented no abnormalities upon 
physical examination. Pregnancj^ proceeded 
normally, except for some exaggeration of the 
usual nausea and vomiting of the first trimester, 
with some attacks of “gas pains,” which, how- 
ever, were never severe or noteworthy. There 
was no expression of the toxemia of late preg- 
nancy, no bleeding, in short nothing out of the 
ordinary in the clinical picture. 

Obstetrical examination at the end of the 
seventh month, disclosed a fetus lying in breech 
presentation, the back to the left. Fetal heart 
tones and movements -were as usual. 

At term, the position remained unchanged 
and on vaginal examination, the breech was 
felt at the pelvic brim though not engaged or 
even fixed. The cervix was not dilated or 
effaced but was soft and succulent. One week 
after the date of expected confinement, the 
patient was admitted to Chestnut Hill Hospital 
and a medical induction of labor instituted with 
castor oil, hot enema and divided doses of 
pituitrin. There was absolutely no response to 
this medication and the patient was instructed 
to rest quietly for forty-eight hours, after which 
surgical induction would be begun. 


However after the expiration of twenty-four 
hours, the woman complained of violent lan- 
cinating pains in the abdomen, with excessive 
fetal activity, which latter suddenly ceased at 
the end of an hour. There was no bleeding and 
no s^’stemic reaction. 

Abdominal auscultation failed to disclose 
heart tones, and under the mistaken diagnosis 
of abruptio placenta, with concealed bleeding, 
and fetal asplwxia, cesarean section was pro- 
posed and accepted. On opening the abdomen 
there presented a smooth, reddish surface which 
closely resembled that of the pregnant uterus 
at term, although the distended superficial 
venous network so characteristic of that organ 
was not noted. 

The sac was incised, a gush of liquor amni 
escaped and the recently dead, full term fetus 
was found Ij'ing in an us.a. position. The fetus 
was extracted and the placenta found embedded 
in the posterior wall of the sac, from which it 
was separated with moderate difficulty and 
with but little hemorrhage. 

The walls of the sac were seen to be quite 
thin, only 0.5 cm., and thej’’ did not contract 
after the deliver}’^ of the child. Careful explora- 
tion of the abdomen with eventration of the 
now collapsed sac, revealed the fact that the 
fetus had been contained in the intact left tube, 
wffiich was sharply angulated at its uterine 
attachment and lay in a longitudinal position 
in the abdomen, the fimbria being represented 
by an agglutinated area, fyingo ver the head 
of the child. The placental site was in the 
inferior border of the tube, at the region of the 
attachment of the mesosalpinx. 

The uterus, slightly enlarged, had been 
crowded into the cul-de-sac in third degree 
retroversion, and the breech of the child, 
covered by its tubal sac, had Iain just at the 
pelvic brim. The left tube was excised and on 
careful examination showed no area of rupture, 
the tube walls being intact throughout. 

Microscopic examination of the excised tube 
showed all of the coats intact, the muscular 
laj^er markedly hypertrophied. There was a 



New Series Voe. XXXIll, No. 3 


Schumann — Tubal Pregnancy American Journal of Surgery 57^ 


thin decidua, the difl'erentiation between the The two points of major interest in this 
spongiosa and compaction being very vague, case are, the ability of the FalIopia.n tube 
At the placental site the decidua basalis to undergo the enormous distention re- 



Fig. I. Author’s case of full term unruptured tubal pregnancy (semidiagrammatic). The lower half 
of the uterus and the cervix have been cut away to show the relationship (Chestnut Hill Hospital). 


was well formed, the tube wall being markedly 
hjTjertrophied in this region. The well formed 
fetus weighed 6 lbs. 14 oz. and autopsy did not 
disclose the cause of death, which remains in 
doubt. The violent abdominal pain experienced 
by the mother also was une.xplained, there 
being no placental separation or demonstrable 
abdominal pathology, other than the aberrant 
type of gestation. 

The patient’s recovery was uncomplicated 
and the woman has since been delir^ered of a 
living child after an uneventful pregnancy and, 
at the time of this writing is again four months 
pregnant. 


quired for it to contain a full term fetus, 
and second, the position of the gestation 
sac, which so confused the diagnosis, there 
being nothing in the vaginal or abdominal 
examination to excite suspicion of any 
abnormality. The small fundus uteri which 
was crowded into the cul-de-sac, appeared 
to be simply a somewhat thickened pos- 
terior lower uterine segment, distended 
by the presenting breech. 

There are but few similar cases found in 
the literature. Conawa}'^^ reports an in- 
instance but Sittner- and Heilman and 
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Simon ^ in their elaborate compilation of Fink says that the histologic evidence 
cases of abdominal pregnancy at term do in his case favors the conclusion that it 
not mention the condition. Fink'* records a was an unruptured tubal pregnancy. 



Fig. 2. Giant hydrosalpinx, showing the degree to which the tube may dilate (Kensington Hospital for 

Women). 


case in which a full term macerated fetus 
was removed from the abdomen of a 
woman, two years after the expected date 
of confinement. The fetus was enclosed 
in an intact sac, which on microscopic 
examination was found to be tube. 


Hull’s^ case was that of an unruptured 
interstitial uterine pregnancy in which a 
dead fetus weighing 9 lbs. 2 oz., was 
removed from a large cavity represent- 
ing the right uterine cornu. The cavity 
was lined throughout with decidua, the 
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placenta being situated at its base. 
No communication existed between the 
uterine cavity proper and the amniotic 
sac. 

Heinz® reports a case which is closely 
analagous to the one here recorded. His 
patient was a multipara, who after a 
pregnancy which attained four months 
without unusual manifestations, began to 
suffer from abdominal pain, with albu- 
minuria and hypertension. Abdominal ex- 
amination revealed the presence of a 
smooth, globular movable mass reaching 
above the umbilicus and tender on palpa- 
tion. On section the mass was found to 
consist of the enormously enlarged left 
tube which was unruptured and contained 
a recently dead fetus between five and six 
months of age. On later e.xamination of 
the specimen the pregnancy was found to 
have occupied the isthmial portion of the 
tube, with about 2 cm. of tube terminating 
in a fimbriated extremity distal to the 
pregnancy. 

As in the writer’s case, there was no 
involvement of any pelvic structures other 
than the tube, in the formation of the 
ovisac. 

The baffling problem in these cases is 
the explanation of the e.xtraordinary 
capability of the tube to dilate in a few 
women, whereas, so many tubes, the seat 
of gestation, rupture within the first few 
weeks. It is possible that the site of placen- 
tation may have some bearing since 
rupture of the pregnant tube is generally 
preceded by the erosion of a greater or 
smaller area of its surface bv the burrowing 
svncN^ial cells which cover the long 
anchoring villi of the plaeenta. When the 
latter organ is located upon the inferior 
surface of the tube in contact with the 
attachment of the mesosalpinx, it may 
be that the elasticity of this structure 
permits greater hypertrophy of the tube 


wall and consequently less danger of 
perforation by the long villi. 

It is also true that there must be great 
variation in their reaction to stretching 
of the tissues in different individuals. 

Occasionally there will be found giant 
hydrosalpinx, with tremendous dilation 
of the tube walls, which are thinned out, 
but which rarely rupture. In most in- 
stances, however, hydrosalpinges remain 
small, the tube walls being comparatively 
rigid and resisting dilatation. 

These possibilities are purely speeula- 
tive and the etiology of unruptured tubal 
pregnancy at term remains a mystery for 
the present. 

'Nummary 

Full term unruptured tubal pregnancy 
is very rare, only a few cases being recorded. 

The diagnosis offers great difficulty 
since there are no untoward symptoms and 
the pregnancy may proceed uneventfully. 
The explanation of the condition probably 
lies in the fact that certain Fallopian tubes 
possess great ability to distend and that 
the placenta in these cases is imbedded 
in the inferior margin of the tube, where 
the blood supply is rich. 

Treatment consists of abdominal delivery 
with excision of the affected tube as soon 
as the diagnosis is complete. 
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TUBERCULOSIS OF UTERINE CERVIX* 

Charles W, Lester, m.d., f.a.c.s. 


NEW YORK 


A CASE of tuberculosis of the uterine 
cervix which recently came under 
our observation stimulated a study 
of this condition which to us was decidedly 
uncommon. Upon investigation an extensive 
bibliography was found which indicates 
that the disease is not as unusual as gener- 
ally supposed. But little of the literature is 
in English, only seven of the thirty articles 
listed in the Index Medicus for the past ten 
years being in that language, and of these, 
two are British. Tuberculosis of the cervix 
is much more frequent than we suppose in 
spite of the fact that Watson, Harris, 
Bishop, Douglas and Ridlon, and Diethelm 
and Ramsey seem to be the only authors 
in this country who have reported cases in 
recent years, j If interest can be aroused in 
the condition, it is likely that many more 
cases will be recognized. 

In 1831 Reynaud reported 2 cases of 
uterine tuberculosis with cervical lesions 
which were probably tuberculous also. Of 
course, no histological study was made but 
the gross description was characteristic. 
Virchow in 1853, described a case of tuber- 
culosis of the kidney, bladder, vagina, and 
cervix found at autopsy which he confirmed 
by microscopical sections, the first case so 
proved. Isolated cases were subsequently 
reported from time to time, not all of which 
were studied histologically, so that when 
Hegar in 1886 and J. W. Williams in 1892 
wrote of tuberculosis of the female genital 
tract they were able to find enough refer- 
ences to permit of an adequate discussion 
of the cervical lesions. Williams, in particu- 
lar, made an exhaustive and painstaking 
study of the reported cases, many of which 

t Since this paper was written another case of tuber- 
culosis of the uterine cervix has been reported by 
Counseller and Collins, Am. Jour. Obst. and Gyn. 30: 
830, J935- 

* From the Surgical Ser\'ice of Dr. Frederic W. Bar 


he showed could not have been tuberculous. 
J. D. Williams reported 2 cases in 1895, one 
of which was relieved by purely local treat- 
ment. In 1901 Beyea, in reporting a case 
which he had cured by radical operation, 
analyzed 68 cases from the literature but 
neglected to cite his references. Chaton, 
however, gives the references to the 87 
cases he had collected in 1908, although 
somewhat inadequately. Moore, in 1919, 
gave a good clinical description of the 
disease as did Bonnet and Bulliard in 1931, 
who also appended a long bibliography to 
their article. 

These last authors estimated that there 
were over 200 reported cases of cervical 
tuberculosis. Since that time thirteen 
articles, only three of which are in English, 
have appeared on the subject reporting 
17 additional cases. One of these articles, 
that by B. P. Watson, was read before the 
New York Obstetrical Society and in the 
discussion of the paper Dannreuther re- 
ported 3 cases which he had seen, and 
Vineberg another. There has thus devel- 
oped an extensive though scattered litera- 
ture on the subject of tuberculosis of 
the uterine cervix which permits a com- 
prehensive understanding of the disease 
although probably no one man has had 
personal experience with all the various 
forms. 

Incidence. Probably 4 per cent of 
women who have tuberculosis elsewhere 
have tuberculosis of the cervix. Dworzak 
gives this figure. Greenberg, who analyzed 
the cases of tuberculous salpingitis at the 
Johns Hopkins Hospital for the thirty 
years between 1890 and 1920, found tuber- 
culosis of the cervix in 3.5 per cent but he 
considers this lesion only when associated 
with tuberculous salpingitis and not as a 
separate entity. 

:oft. The Fifth Avenue Hospital, New York, N. Y. 
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Primar}^ tuberculosis of the cervix is 
decidedly rare. Many cases have been 
reported in which the only genital lesion 
was in the cervix but a large number of 
these gave a histor^^ of tuberculosis of the 
Ijmipli nodes of the neck, the chest or the 
urinary tract. Morillo thinks that primary 
tuberculosis of the cervix does not occur 
and has analyzed the reported cases in ail 
of which he finds some evidence of tuber- 
culosis elsewhere. Certainly it is ver}^ hard 
to prove and until some undoubted cases 
have been reported its existence must be 
considered sub judice. 

A geographic incidence is suggested by 
the origin of the literature on the subject. 
The disease is apparently uncommon here 
but Morillo reports 7 cases from Spain, 
Gupta reports 5 cases from India and 
Sasaki mentions the treatment of 4 from 
Manchuria. Other reports are of scattered 
cases, mostly from continental Europe. 

Age. The great majority of the cases 
occur in the childbearing age but no age 
seems to be immune. Zweigbaum mentions 
a case reported by Mosler in a woman of 
seventy-five years and Chaton found refer- 
ence to a case in a child of three years. 

Etiology. Tuberculosis of the cervix is 
commonly associated with tuberculosis 
elsewhere in the body, usually in the pelvis. 
It may reach the cervix through the blood 
stream or lymphatics, b}^ means of secre- 
tions from another tuberculous focus or by 
direct extension. In the first case it prob- 
ably has an origin similar to that of tuber- 
culous salpingitis. When the uterus is 
involved direct extension can be blamed 
but when, as is sometimes the case, the 
tubes and cervix are involved without 
any other lesion of the uterus, an infection 
from secretions or circulation must be 
assumed. 

If there are cases of primary tuberculosis 
of the cervix the organism may reach the 
cervix via the blood stream but the infec- 
tion may also arise by direct implantation 
from douche tips, instrumentation or 
coitus. In the latter case it is of interest to 
note that tubercle bacilli may be present 


in the semen when there is no clinical evi- 
dence of tuberculous epididymitis. 

Pregnanc}'^ and the puerperium have 



Fig. I. Tuberculosis of cervix; appearance before 
operation. 

little to do with the disease, for numerous 
cases have been reported in nullipara and 
virgins. In fact, sterility is one of the com- 
mon symptoms, as in our case. 

Pathology. Tuberculosis of the cervix 
may appear in several pathological forms 
but is commonly seen in one of two types, 
viz: vegetative and ulcerative. Our case 
was of the vegetative type (Fig. i). Here a 
large fungating granuloma protrudes from 
the cervix, usually around the external os. 
The granulations are much larger than 
those of the ordinary cervical erosion, are 
bright red and bleed easily. They may be 
covered in part by a thick, gray, tenacious 
secretion. 

The ulcerative form is probably a later 
stage of the other type and is considered 
by many authors as the most common. The 
cervix is the site of a large, deep ulcer. 


576 American Journal of Surgery LeStCI TubcrCuIoSIS, Ccrvix Uteri 


September, 1936 


irregular in shape and with a punched-out 
appearance, which usually involves the 
external os. The granulations of the base 
are sometimes red but more often covered 
with a shaggy gray materiaf, the result of a 
secondar}!^ infection. The margin is hard 
and indurated. 

These forms bear a striking resemblance 
to carcinoma and a diagnosis of malignancy 
is usually made until biopsy discloses its 
true nature. 

There are also described a miliary form 
which has the appearance of miliarj- tuber- 
culosis implanted on the cervix; an inter- 
stitial form in which the cervix is swollen, 
hard and nodular and the mucosa intact, 
the infection being in the muscle and con- 
nective tissue; and an endocer\dcal form 
involving the cervical endometrium which 
may be either ulcerative or vegetative. 

Microscopical^ the picture is that of 
tuberculosis elsewhere. There are tubercles 
which may be discrete but are usually 
confluent with areas of caseation necrosis 
and giant cells. 

Associated with the cervical lesion there 
is usually an extensive tuberculosis of the 
other pelvic organs. The tubes and uterus 
are generalty involved with the formation 
of cold abscesses and dense adhesions. The 
lesion in the body of the uterus may close 
the cervical canal, thus giving rise to a 
pyometrium. Not infrequently either tubes 
or uterus alone may be the site of a less 
advanced or even early lesion. The bladder 
is less often involved but it may be the only 
other pelvic manifestation. Distant lesions 
in peritoneum, kidne3'’S, lungs or elsewhere 
need be mentioned only to call attention 
to the fact that they are not uncommon and 
should be considered in the study of any case. 

Symptomatology. There is nothing char- 
acteristic about the symptoms; malaise, 
loss of weight and anorexia maj’ be present 
but are often absent. There may be 
symptoms referable to tuberculosis of the 
lungs, kidneys or other organs. Low back- 
ache of the type usually associated with 
other pelvic disorders is a common com- 
plaint and low abdominal pain is often 


noted. The patients are frequently sterile. 
Locally the most common symptom is a 
profuse and often blood-tinged vaginal 
discharge, necessitating wearing a napkin 
constantly. There may be bleeding espe- 
cially after coitus, and a menorrhagia al- 
though oligomenorrhea or amenorrhea are 
more common. An interesting symptom 
frequentlj*^ noted is the delayed onset of 
menstruation. In many instances the men- 
ses were not established until the age of 
sixteen or seventeen, an obser\'^ation sugges- 
ting a- tuberculous infection in childhood. 

Physical Signs. These, too, are not 
characteristic. On pelvic examination there 
is an odorous, profuse, vaginal discharge 
which ma}"^ be thin and watery or thick. 
The cervix feels firm and the ulceration or 
granuloma may be detected. The uterus is 
usually somewhat enlarged and the asso- 
ciated adnexal abnormality can generally 
be determined. Speculum examination will 
show one of the types of lesion described 
under “Patholog5\” 

Diagnosis is made only from a stained 
biopsy section. Smears for tubercle bacilli 
are usually negative. Differentiation must 
be made from cer^ucal erosion, malignanc}'^ 
and syphilis. The gross lesion bears such a 
close resemblance to cancer that man3' of 
the reported cases have been treated b}’ 
radium at the time biops}^ was taken, a 
fact which would indicate that, where there 
is the least doubt, treatment should not be 
undertaken until the pathologist has made 
his report. Sj'philis ma}*^ be confused if the 
biops}^ is small, as reported bj^ Baum and 
Mathias. Their case was diagnosed carci- 
noma, then tuberculosis and finall^^ sj'^phi- 
lis. With an adequate piece of tissue for 
microscopical examination, this difficult}' 
should not arise but if the stained sections 
are inconclusive the differentiation can be 
made b}' the Wassermann reaction. 

Treatment. When the cer\dcal lesion is 
but the local manifestation of extensive 
tuberculous infection elsewhere, especiall}' 
of the miliar}' variety, it should be left 
severely alone, or as Gardner puts it in 
Kelly’s Gynecolog}', the rule is noli me 
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tangere. Surgical interference will only 
expedite the general infection. 

When, as is usually the case, there is 
associated tuberculosis elsewhere in the 
pelvis the uterus should be completely 
removed with as much of the adnexal 
tissue as is involved, if possible. If the 
woman is approaching or past the meno- 
pause both tubes and ovaries should be 
removed. If she is younger a healthy ovary 
should be conserved as, according to 
Greenberg’s figure, the ovaries are involved 
m only 30 per cent of the cases. However, 
if there is any doubt in the mind of the 
operator, the questionable ovary had best 
be sacrificed. The patient will be sterilized 
anyway and it is better to precipitate a 
premature menopause with its attendant 
disorders than to risk a recurrence of the 
infection. 

At this point a word of caution is in 
order. Tuberculosis in the pelvis is prone to 
develop extensive, firm adhesions which 
require much sharp dissection to release. 
When tuberculosis of the cervix is the result 
of a long-standing pelvic tuberculosis the 
operator may expect to find the pelvic 
organs matted together in such a manner 
that the operation at best will be long and 
tedious and implies a very real danger of 
damage to ureters, bladder, intestines and 
rectum. Should such a condition be en- 
countered it is the part of wisdom to con- 
sider it inoperable and to close the abdomen 
without attempting further surgery. It 
would, of course, be ideal to recognize the 
condition without operation and be content 
with palliative procedures but this is not 
always possible. To judge by the reported 
cases where this situation has existed 
radical surgery is apt to result fatally. 
Palliative measures, or less extensive surgi- 
cal procedures from below will often bring 
about a considerable abatement of symp- 
toms especially in those instances where 
there is a cold abscess , of the corpus as a 
result of occlusion of the cervical canal. 

When the disease is confined to the 
cervix amputation of the cervix or coning 
it out by means of the Sturmdorf operation 


or the endotherm loop may result in a cure. 
If the patient is young and opposed to 
more extensive operation this may be tried 



Fig. 2 . Tuberculosis of ccrvi.v. Lowest magnification 
showing surface ulceration and tubercles. 


but she should be informed that there is no 
assurance that the disease is limited to the 
cervix. Then she should be kept under 
observation for many months so that any 
appearance of the disease higher up may 
be recognized early. In our own case this 
procedure has resulted in a cure of the 
local lesion for fifteen months although 
more extensive operation was advised and 
refused bj’ the patient. 

Radium and x-ray have been used in 
many cases. In some of these radium was 
inserted because of mistaken diagnosis of 
carcinoma; in others it was used intention- 
ally. Morillo treated 7 cases with small 
fractional doses of radium, x-ray and 
ultraviolet therapy. All of his cases had 
pulmonary tuberculosis also and in 6 this 
form of treatment not onl}'^ brought about a 
clinical healing of the cervical lesion with 
reestablishment of the menses in a few 
months but seemed to exert a favorable 
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influence on the pulmonary infection as 
well. Sasaki treated 4 cases with much 
larger doses of radium and in sections 


tuberculosis b3' name and bj- S3TOptoms, She 
had never had S3'mptoms referable to heart, 
lungs, gastrointestinal tract or urinar3’ S3*stem 



Fig. 3. Tuberculosis of cervix. Ordinarj' low 
power magnification showing tubercles and 
giant cells between the squamous epithelium 
and cervical glands. 


Fig. 4. Tuberculosis of endometrium. Same 
magnification as Fig. 3, showing tubercles, 
giant cells and endometrial glands. 


studied subsequentfy found no evidence of 
tuberculosis in 2 although the other 2 still 
had the histological findings of the disease. 
Certainly this therap}^ should be given 
careful consideration in those cases which 
are inoperable either because of the extent 
of the pelvic involvement or an active 
pulmonar}'- process. 

CASE REPORT 

The patient, a negress of twent3’'-one 3"ears, 
who was born in South Carolina but had lived 
in New York eight t'ears, was admitted to the 
G3mecoIogicaI Clinic Juty 5, 1934 complaining 
of lower abdominal pain and a profuse vaginal 
discharge. Her father had died of pneumonia; 
her mother was living and well, as was her 
husband; and she had no brothers or sisters. 
There was no histor3’ of tuberculosis in the 
famil}' or contacts. Except for an occasional 
swelling of the b'mph nodes of the neck she 
remembered no serious illness. She denied 


except as noted in the present illness. Her 
menses began at seventeen and had alwa3"s been 
scant and irregular. She had been married for 
six months and had never been pregnant. 

The present Iustor3' began one 3-'ear before 
admission when she first noticed a profuse 
vaginal discharge of a thick, 3'eliowish charac- 
ter. Six months before admission she experi- 
enced a rather severe pain in the right lower 
quadrant radiating to groin and vulva which 
persisted for four days and then gradually 
subsided although she was still conscious of 
discomfort in this region. Following coitus she 
noticed a bIood3’^ discharge. She tired easih- 
and was unable to do an3^ work. 

Ph3'sical examination showed a short, under- 
nourished negress of twent3'-one. The tem- 
perature (p. r.) was 99.8; pulse, 88; her weight 
was 99 pounds. The tonsils were enlarged and 
diseased. The b'mph nodes on both sides of 
her neck were somewhat enlarged and firm 
but not tender. The heart was normal to 
auscultation and percussion. Careful examina- 
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tion of the lungs by auscultation, percussion 
and .v-ray revealed no abnormalities. The 
Io^Yer poles of both kidneys were palpable but 
not tender and there was no costovertebral 
tenderness. Deep palpation in both lower 
quadrants of the abdomen elicited some 
tenderness, more on the right than on the left, 
but abdominal examination was otherwise 
negative for abnormalities. 

On pelvic examination there was a thick, 
yellowish vaginal discharge. The perineum was 
intact, the uterus slightly retroverted, and no 
adnexal masses could be palpated although 
there was slight tenderness on the right. The 
cervix was long and conical and had a soft, 
granulomatous feel. On withdrawing the ex- 
amination fingers they were found to be covered 
with blood. Speculum examination showed a 
large, cauliflower granuloma surrounding the 
cervix but most prominent on the posterior lip. 
(Fig. I.) It bled easily. A piece of tissue was 
taken for pathological examination and was 
reported tuberculous. 

The voided specimen of urine contained a 
faint trace of albumin and a few scattered 
white and red blood cells. Cystoscopic examina- 
tion revealed normal urethra, trigone, bladder 
mucosa and ureteral orifices. The ureters were 
easily cathcterlzcd with No. 6 catheters and 
the urine collected separately from each kidney. 
It was examined for tubercle bacilli and none 
found. Bilateral pyclograms showed the left 
kidney pelvis to be incompletely filled in the 
upper pole but otherwise kidneys and ureters 
were normal. A small opaque shadow on the 
left side of the pelvis was thought to be either 
a calcified lymph node or calcification in the 
ovary or the uterus. 

The Wassermann test was negative. 

Because of the apparent local extent of the 
disease and the youth of the patient it was 
decided to cone out the cervix and curette the 
uterus. Further operation would depend on the 
condition of the endometrium. Accordingly, 
under general anesthesia the cervix was care- 
fully coned out with the endotherm loop and 
all the visible diseased tissue removed. The 
cervical canal was then gently dilated and the 
cervical and lower uterine endometrium curet- 
ted. Finally, the remainder of the corpus and 
fundus were curetted. The specimens were 
collected separately and examined. This frac- 
tional method of operation proved to be un- 
necessary as all the specimens showed tuber- 
culosis. The pathological report follows. 


Gross Examination. Three specimens are 
received in separate containers. (A) The 
material removed from the cervix with the 
cautery knife consists of five soft, irregular 
pieces of tissue showing some brownish-black 
edges. The largest of these measures i .5 X i X 
.4 cm. One other piece is nearly as large and 
the three others considerably smaller; (B) the 
material curetted from the region of the cervix 
and (C) the fundus consists of soft pinkish-gray 
shreds of tissue mixed with blood and mucus. 

Microscopic Examination. Section A of the 
cervix shows the usual cervical structure with 
many typical tubercles and giant cells. In 
addition there is considerable diffuse infiltra- 
tion of the tissue with polymorphonuclear 
Icucocj’tes. The infiammatory processes are 
confined to the mucosal portion and that 
portion directly beneath it. Both sections B 
and C show endometrial curettings with endo- 
metrial glands in a cellular stroma. In the 
stroma are many typical tubercles with giant 
cells (Figs. 2, 3, and 4). 

Diagnosis. Tuberculosis of cervix and endo- 
metrium. 

Complete hysterectomy was then advised 
because it was evident that the tuberculous 
process involved the body of the uterus as 
well as the cervix. Mowever, the patient refused 
further operation and left the hospital after an 
uneventful convalescence. A few weeks later 
the cervix had completely healed. 

The patient was seen in follow-up December 
5, 1934, four months after operation. At that 
time the cervix was healed, she had gained 
three pounds in weight, the discharge had ceased 
and she felt entirely well. No abnormality 
could be detected by pelvic examination. 

She was seen again July 14, 1935. She had 
gained five pounds in weight, felt entirely well 
and was able to work eight hours a day as a 
presscr. Her periods were still somewhat 
irregular and scant but painless. There was no 
abdominal pain nor tenderness. She complained 
of some urinary frequency and occasional 
nocturia and her urine contained a faint trace 
of albumin and occasional scattered white and 
red blood cells. The cervix was entirely healed, 
the uterus was normal in size and position and 
neither tube nor ovary was enlarged nor 
tender. The patient refused to re-enter the 
hospital for further study of her urinary tract 
because her discomfort was so slight. 

She was kept under observation and was last 
seen October 30, 1935, approximately fifteen 
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months after operation. She had no complaints 
of any sort. She was working eiglit liours a 
day on her feet and had gained nine pounds 
since her admission to the hospital. The urinary 
symptoms of which she complained in July 
had disappeared and her urine sliowed no 
abnormalities. There was no vaginal discharge 
but her periods were still irregular though 
painless. Pelvic e.xamination showed the uterus 
to be small and normal in position. Neither 
tube nor ovary was enlarged nor tender. 
Speculum examination showed the cervix to 
be completely healed and free from discharge. 

SU.MMARY 

Tuberculosis of the cervix uteri is gener- 
ally considered to be an unusual condition 


but is probabl}’ more common than 
suspected. 

In the vast majority of instances it is 
associated with tuberculosis elsewhere in 
the body, usually in the pelvis. Primary 
tuberculosis of the cervix is rare. 

Diagnosis can be made accurately only 
by biopsy. 

Radical surger}' offers the greatest chance 
of cure in operable cases but conservative 
surgery and irradiation can be e.xpected to 
produce an improvement when a more 
complete operation is contraindicated. 

The history of a case is given treated by 
conservative surgery with a good result at 
the end of fifteen months. 
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PRE- AND POSTOPERATIVE GYNECOLOGICAL CARE 

T. S. Welton, m.d. and M. Glass, m.d. 

Attending Gynecologist and Associate Obstetrician 

Obstetrician, Long Island and Gynecologist, 

College Hospital Kings County Hospital 

BROOKLYN, N. Y, 


AN outline of the pre- und postopera- 
yA tive care of gynecological patients 
is presented which the writers 
follow, especially at the Long Island 
College Hospital, and, except in minor 
details, at other hospitals where they are 
connected. 

When a patient enters the hospital and 
has been put to bed, an interne or assistant 
resident writes a detailed and careful his- 
tory which is reviewed by the resident 
before the attending receives it. The in- 
terne or resident assigned to the case does 
a complete red and white blood cell and 
differential count, a hemoglobin estimation 
and sedimentation time. A cathetherized 
specimen of urine is examined for albumin 
sugar, specific gravity and acetone, and 
microscopically for casts, pus cells, red 
blood cells, etc. Whenever the urinalysis or 
the history indicates the possibility of renal 
pathology a Mosenthal concentration test 
is also done. If the patient has lost an 
undue quantity of blood, is bleeding, or it 
is found that the hemoglobin is low she is 
typed for a possible blood transfusion. 

Blood for a Wassermann test is taken 
if the attending surgeon orders it. As a 
rule this has become almost routine. If an 
early pregnancy is suspected an Asheim- 
Zondek test is done. 

The physical examination of ward pa- 
tients is done by the resident, and is 
checked by the attending. The physical 
examination of private patients is done 
by their own physician. The temperature, 
pulse, respiration and blood pressure are 
recorded. The physical examination in- 
cludes the general appearance and notes 
are made of the head, neck, thorax, heart, 
breasts, back, abdomen and extremities. 


The vaginal examination includes the 
following in the order listed: 


Vulva Appearance, color, signs of 

inflammation, tenderness, 
discharge 

Bartholin’s glands Palpable, not felt, size, con- 

sistency, tenderness, color 
of duct orifice, discharge 

Urethra Character of the meatus, 

caruncle, discharge 

Skene’s tubules Appearance, signs of Inflam- 

mation, pus 

Smears Taken and stained for gon- 

ococci 

Perineum Intact, relaxed, lacerated, ex- 

tended laceration, rectocele, 
how affected by coughing, 
by standing 

Anterior wall Intact, lacerated, relaxed, ure- 

throcele, cystocele, how af- 
fected by coughing, by 
standing 

Cervix Location: Anterior, posterior, 


displaced laterally, pro- 
lapsed, relationship to the 
level of the ischial spines 
and to vulva 
Mobility 
Size 

Consistency: soft, firm, car- 
cinomatous, tenderness, 
sensitivitj' to touch and to 
motion, toward right or 
left, anterior or posterior 

External Os Closed, open, polj'p 

Laceration: Unilateral, bilat- 
eral, stellate 

Appearance: Color, edema, 
evidence of inflammation 
Discharge: Mucous, purulent, 
watery, foamy, blood tinged 
Ectropion: Bleeding or not 
when touched, carcinoma, 
polyp, erosion. Nabothian 
cysts, how discolored by 
iodine 

Uterus Size: in cm. 

Shape: Pyriform, ovoid, 

spherical, irregular 
Consistency: Firm, soft, 

doughy, cystic, irregular 
softening, intermittent con- 
tractions, Hegar’s sign, bal- 
lotment 
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Position: Anteflcxctl, rctro- 
nexed, retrocessod, retro- 
verted 

Tumor: Size, shape, con- 
sistency, mobility, location, 
relationship to fundus, isth- 
mus, cervix 
Tenderness 

Ovaries Size, shape, consistency, mo- 

bility, location, tenderness 
Tumor; Size, shape, con- 
sistency, mobility, reftular- 
ity, tenderness 

Lateral Parametria and Tenderness, resistance 

Posterior Fornix Mass: Size, shape, mobility 

Consistency; Hard, soft, cys- 
tic, fiuctuatinR 
Relationship to ovary, uterus, 
cervix 

The histor}' written, the Jaboratorj^ 
work completed, and the physical exam- 
ination recorded, a presumptive diagnosis 
is made and charted. The phjsician in 
charge then advises the necessar^’^ treat- 
ment or operation. 

Unless the operation is a minor one or an 
uncomplicated plastic, procedure, the pa- 
tient is hospitalized for forty-eight hours 
prior to operation. Recently, due to 
economic reasons, this rule has not been 
religiously observed, but all patients must 
be in the hospital at least twenty-four 
hours prior to operation, except in emer- 
gencies. We insist that a patient with 
fibromyomata requiring hysterectomy^ 
should have about a week’s rest in bed and 
be in the hospital at least tu^o days prior 
to operation. 

In all cases the minimum requirements 
for elective operations are: 

1. Careful history, 

2. General physical examination. 

3. Detailed pelvic examination. 

4. Routine laboratory %vork. 

5. Presumptive diagnosis. 

6. Synopsis of history for pathologist. 

No elective operation shall be done 
when: 

1. The white blood count is above 10,000. 

2. Polymorphonuclear count is above 80 
per cent. 

3. Hemoglobin is below 60 per cent. 

4. Sedimentation time under ninet^’^ minutes. 

5. Phenolsulphonphthalein excretion below 
60 per cent for two hours. 


6. Urinalysis shows any aimormal findings. 

7. Temperature is elevated. 

8. Blood pressure is below 1 10, or above 150. 

In all cases in which the operation is 
contraindicated because of any of these 
abnormal findings, the attending surgeon 
must be notified in order that he may 
accept the full responsibility for the opera- 
tion, if he decides that it is to be done in 
spite of these abnormalities. 

Special tests not mentioned, and .v-ray 
pictures arc done at the order of the 
attending physician. 

Diet. For forty-eight hours prior to 
operation, at least five quarts of water 
should be taken and the urine output 
must be at least two and a half quarts. 
The intake and output of fluids are 
recorded. 

On the evening before operation usually 
a soft diet is given, but after twelve mid- 
night of the daj' of operation, nothing is 
given by mouth unless otherwise ordered. 

Abdominal and Vaginal Preparation. 
In elective cases, the night before opera- 
tion, the abdominal preparation is done 
by a nurse from the operating room. She 
first scrubs her hands for five minutes 
with green soap and running water and 
rinses them with 77 per cent alcohol. Then, 
she dry shaves the abdomen, beginning 
in the midline just below the umbilicus, 
first over the field of operation, then 
removes the remainder of the hair over 
the mons and finallj^ shaves the rest of the 
abdomen. The vaginal preparation con- 
sists in shaving the vulval hair and wash- 
ing the parts xvith green soap and water. 

After these details are completed it is 
essential for the patient to have a night’s 
sleep. Inasmuch as most patients are ap- 
prehensive and nervous it is necessary to 
prescribe a sedative, therefore, it has been 
routine to give 73-^ gr. veronal at 9 p.-M. 
on the evening before operation. Recently 
we have found that sodium amytol or 
bromural is effective and meets the 
indications. 

Morphine gr. and atropine gr. }{o0 
are given by hypodermic injection half an 
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hour before the patient is sent to the 
operating room. Instead of morphine, 
dilaudid or pantapon may be substituted 
to advantage in many instances. 

When a local anesthetic is to be used 
the sedative is repeated two hours before 
operation, and one hour before sending the 
patient to the operating room she is given 
morphine gr. or pantapon gr. or 
dilaudid gr. and scopolamine gr. 

1^00- Additional narcotics> are to be given 
onlj’ on order from the operator after the 
patient is in the operating room. 

Boivels. Patients admitted within 
twenty-four hours of operation do not re- 
ceive any cathartic by mouth, but the 
night before operation are given an enema. 
A patient suspected of having appendicitis, 
peritonitis or ectopic gestation is never 
given a cathartic or enema. 

We employ nurse anesthetists for routine 
work. The physician in charge may do a 
local, caudal, regional, spinal or other 
type of anesthetic, or delegate this work 
to another ph^^slcian trained in this field. 
Within the last two or three years we 
have not used spinal anesthesia except 
where specially indicated, in which in- 
stances the writers use neocaine. 

OPERATION ROOM ROUTINE 

Although standardized in the majority 
of hospitals our operating room routine 
is as follows: 

Preparation of the Hands. Scrub for five 
minutes with green soap and running water; 
clean nails with sterile orange stick; repeat 
scrubbing for five minutes; soak hands in 
alcohol three minutes and then rinse in bichlo- 
ride solution. 

Between Cases. The preparation for one 
operation shall not be considered adequate 
for subsequent operations. 

If the govm and gloves have not been re- 
moved before preparations are made for the 
second case, the scrubbing between cases may 
be limited to two minutes and is to be followed 
by the usual immersion in alcohol and bichlo- 
ride solution. 

Vaginal Preparations. The patient is to 
be placed in the proper position by the nurse. 


The interne shall see that this position is 
correct. 

1. Place a sterile towel under the patient’s 
buttocks to prevent an iodine burn. 

2. Dip a stick sponge into half strength 
tincture of iodine, but for local anesthesia 
cases substitute chlorothymol. 

Paint the pubis, thighs and buttocks, 
leaving the labia and perineum untouched. 

3. Hold the used sponge behind the anus 
to prevent drainage of the iodine. 

4. With a second sponge stick paint the 
labia and tnilva from the pubis downward 
toward the anus, using care to include the 
meatus and with the last wipe, pass over the 
anus. 

5. Discard both sponge stieks. 

6. Pull out the towel from beneath the 
buttocks. 

7. Drape the patient with a vaginal sheet. 

8. Clip the drape sheet to the skin immedi- 
ately above the sjmrphysis. In local anesthesia 
cases, this clip must not be inserted until after 
the anesthesia has been injected. 

9. Catheterize the patient with a rubber 
catheter, using care to avoid touching anjThing 
but the meatus. 

10. Attach the middle of a sterile towel to 
the perineum with a towel clip. 

1 1 . Clip the sides of this towel to the edges 
of the vaginal sheet and the skin of the 
buttocks. 

12. The remainder of the vaginal prepara- 
tion is to be done by the operator. 

Preparatio 7 i Jor Laparotomy in Double Cases: 

1. The second assistant drops out of the 
vaginal work and scrubs for the laparotomy. 

2. The first assistant removes the vaginal 
drapes, lowers the patient, turns the table and 
assists the nurse in adjusting the arms. 

3. He then turns down the unsterile blanket 
well below the pubis. 

4. The instrument nurse hands him two 
stick sponges, one dry, the other saturated 
with half strength tincture of iodine. The 
purpose of the dry sponge is to pick up iodine 
that may run beyond the site of preparation. 

5. Fill the umbilical depression with iodine 
from the saturated sponge stick. Paint the 
operative field first. Extend the preparation 
laterally well toward flanks and upward to the 
ensiform. Remove iodine from the umbilical 
depression with a dry sterile sponge. 

6. Repeat in a similar manner with alcohol. 



584 American Journal of SlirRcry WcltOIl, GlflSS OpCTfltlVC CsTC 


Sr.i^r.MBi'.K, 1036 


7. The first assistant then drops out to 
scrub for the laparotomy. 

8. The second assistant, before putting 
on sterile gloves and gown comes to the nurse’s 
side of the table. 

9. He then places a sterile towel over the 
pubis and another over the upper abdomen, 
after which two towels arc placed laterally to 
the field of operation and clipped on their four 
corners. Leave an area of 4 inches wide over 
the field of operation from the symplu'sis to 
the region of the umbilicus. 

10. The second assistant then immerses 
his hands in alcohol and bichloride before 
putting on gloves and gown. 

11. The first assistant assists the nurse in 
placing the laparotomy sheet. 

12. All preparations arc to be made in the 
passageway between the anesthesia room and 
the amphitheatre pit. 

13. If a laparotomy only and no vaginal work 
is to be done the patient is cathetcrized before 
leaving the anesthetic room. 

We seldom, if ever, use the extreme 
Trendelenburg position as experience has 
shown that our patients do better post- 
operativ'el}' when not subjected to this 
extreme position. When vaginal operations 
take longer than forty-five minutes, we 
usually do not follow' wdth an abdominal 
operation. The exception is made w’hen the 
laparotomy is done for an uncomplicated 
retroversion uteri, a simple ovarian cyst, 
or any procedure that, at the extreme, will 
not make the total anesthesia time more 
than ninety minutes. In these cases, how- 
ever, the w'riters usually do not exceed one 
hour in operating time. 

Whenever the abdomen is opened for 
pelvic disease w'e confine ourselves to the 
pelvis. We inspect other organs but do not 
operate on them unless there is no alterna- 
tive. In other w'ords, in passing w'e do not 
remove a normal appendix after doing a 
hysterectomy. In a review of our records 
we found that the addition of an appendec- 
tomy to a hysterectom}' apparently caused 
postoperative complications, hindered con- 
valescence and in some cases may have 
caused the death of the patient. If kidney 
or gall-bladder disease is discovered w'e do 
not surgically correct these at the time 


but, at a later date, have them operated 
on or treated by men who specialize in 
these fields. We feel it is our duty to correct 
the pelvic pathology present, direct our 
main efibrts at correcting faults found that 
caused the main symptoms which brought 
the woman to operation, that all tissues 
should be handled gentl}’, and that the 
aim should be to get in, correct, get out, 
and close the incision. There are many men 
reputed for their skill and judgement, who 
do not hesitate to do a vaginal plastic 
operation, open the lower abdomen and 
do a major procedure, explore and dis- 
cover remote lesions, such as gallstones 
and, without hesitation, close the lower 
incision, make an incision in the right 
upper abdominal quadrant, remove the 
stones and drain the gall bladder or remove 
it. To us this is reprehensible. 

Rouline at Conclusion of Operation. The 
first assistant covers the incision with 
several layers of sterile gauze and holds 
these in place while the drapes are re- 
moved. He then places a piece of wax paper 
over this dressing and applies adhesive 
strips. In thin women we avoid placing 
the adhesive over the anterior-superior 
spines. 

We see that the patient is immediately 
covered with warm blankets. 

If she is wet, she is dried rapidly and, 
when necessarj' her gown is changed. 

We insist that the patient is returned to 
her warm bed as soon as possible. 

If much blood has been lost, we put the 
patient in the Trendelenberg posture. When 
necessary, she is transferred on the operat- 
ing table to her bed. 

All tissue removed at operation is sent 
to the pathologist. 

POSTOPERATIVE ROUTINE 

Narcotics. Morphine sulphate gr. jg, or 
dilaudid gr. 320> or pantapon gr. j-s is given 
when the patient is returned to her bed. This 
is repeated every four hours for four doses and 
then smaller doses given as required. 

Posture. The patient is placed flat on her 
back in a warm bed on her return from the 
operating room. 
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In cases of shock and hemorrhage, 'thG foot of 
the bed is elevated i 8 inches. (Trendelenberg 
posture.) 

We never raise the head of the bed (Fowler 
position) or place a pillow under the patient’s 
head inimediatelj' after operation. 

Pulse and Respiration, A nurse takes the 
pulse and respiration rates every fifteen 
minutes for the first four hours and ever3’^ 
hour for eight hours, a total of twelve hours 
postoperativeI3^ 

A nurse remains constantlj’- with the patient 
until she is entirel}’' recovered from the 
anesthetic. 

Blood Pressure. An interne takes the blood 
pressure immediatelj’- on the patient’s return 
from the operating room, fifteen minutes later 
and evQry half-hour for two hours. 

Care oj the Bladder. After all suspension 
operations, the bladder is catheterized within 
eight hours and everj"- six hours thereafter, 
until the patient is able to void without 
artificial aid. 

“Suspension case” is marked on the chart 
of all patients whose uterus has been suspended 
in order that this routine maj'' be followed. 

After other operations, catheterization is 
done ever}’- eight hours if the patient is com- 
fortable, unless there is evidence of bladder 
distention (dribbling of urine, “paradoxical 
incontinence,” are suggestive of bladder 
distention). 

If distention occurs, the patient is cathe- 
terized immediately after she voids until not 
more than i oz. of residual urine is obtained. 

All patients who have to be catheterized 
receive potassium acetate gr. lo and a glass 
of water exo-ry four hours. In addition, 2 dr. 
10 per cent argj’^rol are instilled into the 
bladder after the first morning and the last 
evening catheterizations. 

Rete}ition catheters are not used routineljs 
except in radium cases, after complete vaginal 
plastic operations and operation for vesico- 
vaginal fistulas. 

Vomiting. Notliing is given bj'- mouth until 
vomiting ceases. 

After the first twenty-four hours, if vomiting 
persists, or the vomitus is bile stained, gastric 
lavage through a nasal tube is employed. 

Diet. After twenty-four hours the patient 
is given clear, weak tea or coffee without sugar 
or albumin water, but no milk. 


After forty-eight hours she is permitted 
to have clear tea, beef or chicken broth, coffee, 
orange albumin and drj'" toast. 

On the fourth day, soft diet is ordered includ- 
ing fruits, cereals, toast, eggs, cream soup, 
light desserts, junket, custard, jello, corn- 
starch, ice cream, stewed fruits. 

From the seventh daj'- the patient receives 
a full diet. 

Fifteen or twenty years ago we used the 
Murphy drip in the majority of cases. At a 
later period the Harris drip was our choice, 
and whether indicated or not, the patient 
received it for three to five days after 
operation. When persistent postoperative 
distention occurs a Harris drip often solves 
the problem, as will the old-fashioned milk 
and molasses enema, pituitrin and other 
common!}! used drugs and measures, but as 
a routine procedure we have felt that the 
Harris drip is unnecessary. Instead, in 
patients who are not vomiting, we start 
with a little water and twenty-four hours 
later give a cup of hot tea with lemon and a 
piece of dry toast, which starts peristalsis 
in the right direction. In our experience 
this has produced the results desired. 

Unless contraindicated a soapsuds enema 
is given on the morning of the fourth 
day after operation and if necessary, is re- 
peated every other day. Also, after the 
fourth day oz. mineral oil, morning and 
evening is given. If leakage oecurs the dose 
•is reduced. We use no laxatives more 
drastic than mineral oil, milk of magnesia, 
cascara or agar-agar. 

Plastic Cases. , In all plastic cases, the 
enema whieh is given on the fourth day is 
preceded by the rectal instillation of 4 oz. 
of cottonseed oil on the preceding night 
and retained until the next morning. 

Complete Laceration, Vesicovaginal Fis- 
tulas and Rectal Cases. Following the re- 
pair of complete lacerations, vesicovaginal 
fistulas and rectal cases, it is desirable to 
prevent movement of the boivels for one week. 
In these cases the routine is modified as 
follows : 

Paregoric dr. i every four hours for three 
daj^s after operation. If this does not control 
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the desire to defecate, morphine gr. is given 
hj'podermically. 

The diet is such that little or no residue is 
left in the intestines, such foods as albumin 
water, strained fruit juices with glucose, tea 
with an excess of sugar, jello, junket, custard, 
and milk, are given. 

Mineral oil oz. after meals is given after 
the fourth day. 

On the seventh da3% an enema of 6 oz. of 
cottonseed oil is given through a catheter and 
retained for three hours when it is followed 
a one pint soapsuds enema. Both enemas 
are given through a catheter bj' the resident 
or interne. 

VAGINAL PACKS AND DRAINS 

After excision of the cervix and anterior 
vaginal wall operations, a lo X 2 inch strip 
of iodoform gauze is placed in the vagina. 
Following an operation on the cervix this 
gauze is removed at the end of twenty-four 
hours; in anterior wall operations it is 
removed after forty-eight hours. After total 
and vaginal hysterectomy the gauze is 
usually removed frpm five days to a week. 
After posterior colpotomj' the removal of 
the drains depend upon the clinical 
findings. 

We rarel}' use drains in laparotomies, but 
when they are indicated we prefer either 
cigarette or rubber tissue drains, having 
abandoned entirely the use of rubber tube 
drains. We remember our Interne days of 
nearly thirty years ago when, for a time, 
in pus cases it was customary to insert a 
large calibered rubber tube drain into the 
abdomen and upon orders from the late 
J. O. Polak we passed a rubber cathether 
to the bottom of the tube drain and aspi- 
rated the pus with a syringe, and this was 
done every four hours, day and night. 
Needless to say, this dangerous and un- 
necessary procedure soon was condemned 
and abandoned. 

In closing the abdominal incision the 
peritoneum is sutured with continuous 
No. 2 plain gut, the fascia with either 
continuous or interrupted sutures, using 


No. 2 chromic gut. If the patient is fat we 
use about three interrupted silkworm staj' 
sutures but in a thin woman v^e find this 
unnecessary'. The skin is closed Awth 
Michel clips w'hich are removed on the 
fifth day'. Stay' sutures are removed bn the 
tenth or twelfth postoperative day'. If 
the w'ound is infected the stay sutures are 
left in for a longer time. 

We use No. 2 chromic catgut throughout 
in our vaginal w'ork, except in cases of 
vesicovaginal fistulas. 

Immediately' after a major operation a 
clysis of 1000 c.c. normal saline solution 
is given and frequently' repeated in eight 
to twelve hours. If indicated 300 c.c. 25 per 
cent glucose is given intravenously'. 

Depending on the individual case and in 
the absence of complications, the patient 
is propped up in bed on the fifth to the 
seventh day's. From the tenth to the 
fourteenth day's, though vary'ing vith each 
patient, she is permitted to sit out of bed 
for fifteen minutes, which is increased the 
next time to half an hour. Within a day' or 
two usually' she begins to walk. When, in 
our judgment, it is safe for her to be dis- 
missed from the hospital, a final examina- 
tion is made, the findings charted, and 
with instructions regarding the mode of 
living she should follow, what medicines 
she should take, etc., she is discharged from 
the hospital. 

In the outline of our routine in uncom- 
plicated cases we have not considered post- 
operative paralytic ileus, partial intestinal 
obstruction, eventration of abdominal 
wounds, emboli or other complications. 

SUMMARY 

In the foregoing we have presented a 
detailed outline of the preoperative hospital 
care of a gy'necological patient, beginning 
with a history physical examination labora- 
tory work-up and leading to a tentative 
diagnosis; the preparation of the patient 
before operation and the postoperative care 
in uncomplicated cases. 




[From Femelius* Unrversa Medicina, Geneva, 1679.] 


BOOKSHELF BROWSING 

LINCOLN: THE ATTRIBUTES OF A GREAT PHYSICIAN* 

Chas. Gordon Heyd, m.d., f.a.c.s. 


NEW 

I N this address on the character of 
Lincoln, I am venturing into a field 
for which I have no adequate authority 
and to which my training has not been 
directed. It is not my purpose to discuss 
Lincoln, the man, the statesman, or the 
President, but rather to analyze among the 
many transcendental qualities of his char- 
acter those attributes which lend them- 
selves for idealism by the physician. 

There is much in the character of Lincoln 
that goes to make up a doctor’s conception 
of a great phj^sician. It is a significant fact 
that the ideals which doctors set for them- 
selves are those qualities that were pre- 
eminently exemplified in the life of Lincoln. 
In the sense that I use physician I mean a 
healer, one who devotes himself to the 
correction and healing of the ills of society. 
Throughout history a few men have been 
placed by time and circumstances to cor- 
rect the disabilities and afflictions of man- 
kind. It is in this figurative sense, as a 
healer of a sick social order, that I wish 
to draw him to your attention. 

It is surprising, but nevertheless true, 
that fully fifty per cent of the activities of 
Christ were concerned with the healing art, 
and there resides in the consciousness of 
most individuals the association of divine 
miracles with the cure of disease and the 
alleviation of human suffering. From time 
immemorial the doctor has been identified 
with the treatment and amelioration of the 
ills of humanity. The physician had his 


YORK 

origin amid the obscure background of 
tribal religion and gradualR became differ- 
entiated from his fellows as the physician- 
priest. Through the long, arduous, upward 
struggle of humanity the physician carried 
his load and he reflected in various times 
and under varying conditions the epic of 
his period. It has been well said that the 
histor}'- of medicine is the story of man’s 
achievement. Medicine became personal- 
ized with the development of the tribe, or 
communal group, and at such time there 
was devised a written code of professional 
conduct. In the four thousand years that 
have elapsed since the first code of medical 
ethics, The Code of Hammurabi, up to the 
present time, it ma}'" be said that the 
physician has lived and practiced by a code. 
It is an interesting feature that the political 
life of Abraham Lincoln was embraced by 
living within a code. It is not m}"- purpose 
to make any comment that may be applied 
to the present political situation, nor do 
I attempt to draw any implication as to 
what should or should not be done for the 
present disturbed social conditions. When 
I allude to Lincoln’s fundamental political 
conception and his basic philosophy of 
duty, combined and expressing themselves 
within the framework of the Constitution, 
I emplo}'^ the metaphor in the same sense as 
the physician lives within his code of ethics. 

Throughout history there have “been 
men and classes of men that stand above 
the common herd . . . the soldier, the 
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sailor, the shepherd not infrequently, the 
artist rarety, rarelier still the cIerg3TOan, 
and the physician almost as a rule.” 
Lincoln exhibited the idealism and the 
characteristics that go to the making of a 
superlatively great physician. He demon- 
strated the high quality of spiritual courage 
of a superlative order, that rose superior 
to opportunism or the personal advantage 
of the moment. He revealed this courage 
at a singularly early period in his career. 
He hated the institution of slavery, believ- 
ing that it was founded on injustice and 
bad policj'-, but that the promulgation of 
abolition doctrines increased rather than 
abated its evils. He repudiated these 
doctrines of abolition, because he believed 
that the Congress of the United States had 
no power under the Constitution to inter- 
fere with the institution of slaverj'^ in the 
different States. On March 3, 1837, with 
one Dan Stone, he entered a protest in the 
Illinois Legislature against the resolution 
on the subject of domestic slavery, his first 
political action in regard to slavery. 

Lincoln exhibited “sinceritj^ — ^the indis- 
putable air of truth,” Search his written 
and public utterances and you cannot find 
at any time a single statement at variance 
with this, his first, fundamental conception 
of truth. In his contacts and his point of 
view there runs always that sense of truth 
and sincerity which is present in all the 
varied manifestations of his career. 

A third characteristic that is common to 
greater healers is the ability to diagnose the 
condition. This is the outstanding art of 
medicine. In like measure the ability of a 
statesman to diagnose the political ills of a 
country is probably his greatest contribu- 
tion to the improvement of his own period 
and civilization. At the risk of my inade- 
quacy as an historian, but to prove the diag- 
nostic capacity of Lincoln, it is necessary 
to reveal how he arrived at his remarkable 
diagnostic acumen. When the American 
Revolution was completed and definite 
separation from Great Britain was an ac- 
complished fact, the Fathers of the Revolu- 
tion were to attempt a new and untried 
experiment. They were to bring thirteen 
colonies together into a federalized Union, 


to designate each of these colonies a State, 
and to complete the conception by calling 
the countr^i^ The United States of America. 
In some of these thirteen colonies the 
institution of slaverj’- existed, and in others 
it did not. When the United States of 
America started on its career, agriculture 
was preeminently the business of the new 
republic and a large proportion of it was 
confined to the southern states. In 1790 
nine-tenths of the population of the United 
States were farmers, and in 1850 one-half 
of the total wealth of the United States 
was farm wealth. In 1890, three-tenths of 
the population were farmers. Large cities 
sprang up along the Atlantic seaboard, 
particularly in the north, and the character 
of production of the republic changed from 
agriculture to industry. The north Atlantic 
seaboard was becoming wealth}’’ from ship- 
building and manufacturing. Northerners 
employed the machine and industry devel- 
oped without slave labor. The South 
continued to utilize slave labor and the 
invention of the cotton gin appeared to 
make slavery a permanent economic 
institution. When the Constitution was 
drawn, the framers of that instrument of 
government were confronted with the fact 
that slavery was an institution confined to 
some of the states. They therefore made a 
compromise allowing slaver}"^ to remain 
where it was, but indicated that there 
could be no extension of slaver}’ beyond its 
original place of residence. It was the hope 
of the framers of the Constitution that in 
the course of time slavery would and could 
be abolished. 

The question of slavery, divorced from 
all its implications, was in the long stream 
of history an incident in creating the 
America of today. The epic of America was 
the westward march of the population and 
the advancement of the frontier. This west- 
ward sweep of the American continent was 
one of the greatest movements in the 
history of the human race, representing a 
westward propulsion of tens of millions of 
people, moving with incredible swiftness 
and Mth the inevitable advance of a 
glacier. The powerful molding force of this 
movement resulted in the development of 
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an American democracy, of individualism, 
and the idea of quantitative rather than 
qualitative production, of bigness, of suc- 
cess, and of the spoil system, and the rise 
of a spirit of protest against constituted 
authority. 

The physical and in a larger sense the 
mental and spiritual growth of Lincoln was 
the finest flowering of the diverse elements 
that arose from the individualism of the 
West. Lincoln developed a type of mind, 
with its incisive deductive thinking, that 
was to see so clearlj^ the ills and woes of this 
afflicted country; and furthermore that 
perhaps he was to be the phj^sician to cure 
them. At a verj^ early period Lincoln made 
the diagnosis of what would be the future 
conflict in American public opinion, that 
the slave States would attempt to extend 
slavery into the newly acquired territories 
of Kansas and Nebraska, which were to 
seek admission into the Union as States. 
It was this preternatural prescience of 
Lincoln in being able to predetermine the 
elements of the inevitable conflict that 
allowed him to steer his political course 
within the constitutional compromise laid 
down by the founders of this country. It 
follows as a corollary from his diagnostic 
ability that he was preeminently a ther- 
apist, or one who knows the remedy and 
treatment. Having diagnosed the condition 
that would confront the United States 
when Sumpter was fired upon, April 12, 
1861, he indicated that the remedy was the 
preservation of the Union and not the 
freeing of the slaves. The maintenance of 
the authority and permanence of the Union 
was the beginning and end of his political 
philosophy, and there was no deviation 
from that concept. You perhaps recall his 
letter to Horace Greeley wherein he states, 
“I would save the Union; I would save it 
the shortest way under the Constitution. 
The sooner the national authorit}’- can be 
restored, the nearer the Union will be ‘the 
Union as it was.’” 

With all of his qualities Lincoln exhibited 
the spirit of tolerance. He loved humanity 
and whatever touched human beings en- 
listed his interest and sympathy. It is the 
function of a ph^^sician to alleviate physical 


and mental distress, to be tolerant of the 
weakness of his patients and the superlative 
qualitj’’ of Lincoln’s tolerance is such as to 
invoke the emulative admiration of every 
physician. In a degree equal to his tolera- 
tion was the infinity of his patience. At no 
time do I recall ever having read of the 
slightest evidence of impatience. 

Political S3’^stems perish, but nations 
become exalted bj'^ reason of the humanities 
thej^ develop. This man never lost the 
common touch. In the autumn of i860 a 
little girl named Grace Bedell wrote 
President-Elect Lincoln that she thought 
he would make a good president, but that 
he would be better looking if he would let 
his whiskers grow. He replied that he had 
never worn anj'^ whiskers and asked her if 
she did not think people would call it a 
sill}’- piece of affectation if he were to begin 
to grow whiskers at that time. In February, 
1861, when Lincoln was on his way to 
Washington, the presidential car passed 
through Westfield, New Y ork, and Lincoln 
spoke a few words from the platform, and 
said he would like to see Grace Bedell if 
she were there. The little girl came forward, 
and Lincoln stepped down from the car and 
kissed her, and said, “You see, Grace, I 
have let my whiskers grow for you.” 

Probably one of the most interesting 
reactions in our everyday life, and one so 
little noted, is that in some measure every- 
one is a doctor. If proof were needed for 
this observation, let anyone put a bandage 
around his finger and walk down Main 
Street, and note carefully the free, and 
because it is free probably unworthy, 
advice that neighbors and friends casually 
extend to him. 

In bringing the training of a physician 
to the analysis of some of the salient 
features of Lincoln, and to those attributes 
of his that made him preeminently the 
great social physician of America, there 
comes to mind Fildes’ portrait, “The 
Doctor.” This masterpiece is probably 
familiar to most of you. The doctor is 
sitting, chin in hand, surveying the passing 
of the spirit of a child from this world to 
eternity. A little to one side the father and 
husband is supporting and comforting the 
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weeping mother. The scene is the epitome 
of human grief. It exemplifies by the ver3>- 
silence of its drama that trinit}' of human 
attributes, faith, hope and charity. There 
is in the face of the phj^sician a splendid 
fusion of heredit}^ character and training. 
In like measure were these developmental 
qualities embraced in the personaiitj'^ and 
individualism of Lincoln, who underwent a 
prolonged period of training wherebj- the 
natural high qualities of his makeup be- 
came enhanced and his mind splendidly 
disciplined. 

The spiritual development of Lincoln 
was a continuous process, and bj”^ the time 
of the Second Inaugural Address on March 
4, 1865, he had attained the full maturitj”^ 
of his spiritual endowment. There was 
exhibited in a preeminent degree the 
quality of his tenderness, compassion, 
mere}' and charitjq and paralleling this was 
the strange personal mutation in the belief 
of a divine supervision in the affairs of men 
and nations. It is not recorded that Lincoln 
was ever a member of an orthodox church, 
and yet the religious quality of the man 
expressed itself in the statement, 

I know there is a God, and He hates in- 
justice and slavery. I see the storm coming and 
1 know His hand is in it. If He has a place and 
work for me, and I think He has, I believe I am 
ready. I am nothing, but truth is everjuliing. 
I know I am right because I know that liberty 
is right, for Clirist teaches it, and Christ is God. 
I have told them that a house divided against 
itself cannot stand, and Christ and reason 
say the same thing. 

Is there a letter that breathes with more 
sustaining faith and sj'mpathj’^ than that 
written to Mrs. Bixbj'^: 

You are the mother of five sons who have 
died gloriously on the field of battle. I feel how 
weak and fruitless must be anj’^ word of mine, 
which should attempt to beguile you from the 
grief of a loss so overwhelming. But I cannot 
refrain from tendering you the consolation 
that may be found in the thanks of the Repub- 
lic they died to save. I pray that our Heavenly 
Father m&y assuage the anguish of 3 ’'our be- 
reavement, and I leave you onh* the cherished 
memory' of the loved and lost, and the solemn 
pride that must be jmurs to have laid so costb’^ 
a sacrifice upon the altar of Freedom. 


Inherent in everj^ individual, pht-sicians 
included, are remnants of the age of 
mysticism and superstition. The extension 
of the vast fields of knowledge, and the 
trials and errors of human experience, have 
in a large measure dissipated the cruder and 
rougher forms of superstition. However, 
there still exist remnants of m3'sticism in 
the minds of even the most thoughtful and 
the most cultured. During the Spring of 
1918, I was stationed at a militar3’^ Autochir 
near a picturesque village called Cempius, 
in France. It was our habit after the con- 
clusion of the da3^’s occupation to walk to a 
modest domicile on the other side of the 
village. Night after night we had made 
this journe3f. On a particular night in April 
I said to one of m3" companions, walking 
at m3' side, “There is a new star in the 
heavens . . . over there in the East.” M3' 
friend scoffed at the idea that an amateur 
sk3' gazer could have seen in the m3'riads of 
stars a new one. Great was our surprise a 
few da3'S later to read in the Paris Herald 
that Flammarion described a new star in 
the eastern horizon. This particular star 
was Hsible for a few da3'S, and then dis- 
appeared. One of my philosophical friends 
stated that the star was alwa3's there, but 
that we had not been able to see it. The 
observ'ation or know'ledge of a celestial 
perturbation inspires the individual with 
reverence and awe. We can all remember 
the advent of Halle3'’s Comet and histor3' 
reveals innumerable epochs in which vari- 
ous soothsa3'ers predicted the “end of the 
world.” In the 3'ear 1858 there came across 
the prairie sk3' of Illinois a blue mist, with 
a trailing tail of fire and a new silver arrow 
among the old stars. The people had known 
it was coming. In Ital3' a man had de- 
scribed it and it had been called Donati’s 
Comet. M3' personal obser\'ation of Flam- 
marion s star activated deep reflection on 
m3' part, and I can readih' appreciate the 
impression made upon the minds of the 
citizens of Illinois when the3' beheld a 
trailing sphere of fire across the western 
sk3'. Be3'ond and behind the horizons of 
men’s knowledge %vas an appreciation, dim 
and without realization, of the awe inspir- 
ing effect of celestial power. It was in this 
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same year that Lincoln took his stand, a 
stand that was in consonance with his 
absolute convictions: “Stand fast in the 
liberty wherewith Christ had made us free, 
and be not entangled again with the yoke 
of bondage.” Addressing the Convention in 
Springfield of June 17, 1858, for the first 
time in his life Lincoln read from manu- 
script. The thought of the celestial commo- 
tion was on his mind: “If we could first 
know where we are, and nJiither we are 
tending, we could better judge what to do, 
and how to do it. ... ‘A house divided 
against itself cannot stand.’ I believe this 
government cannot endure permanently 
half slave and half free.” 

Has there ever been a ph3fslclan standing 
at the foot of the bed in a death chamber, 
watching the passage of the spiritual or soul 
embodiment of what we term life, without 
being impressed with a pervading sense 
of m^'ster}’- and something akin to fatalism? 
Whether the religious belief is the Wh^^ 
Whence, and Whither of the pagan Omar, 
or the nothingness of Nirvana in Bud- 
dhism, or the sublime conception of the 
resurrection and the after life of the 
Christian faith, there comes into the mind 
of anyone with the attributes of a physician 
a seeking after, a satisfaction for the 
services of life. 

Life? . . . Life? . . . How, then? Is that a 

private thing 

That’s given every man at birth, to keep? 
Life is a loan, and not a gift. What use 
We’ve made of it, we all must answer, when 
We’ve to return the pledge to its first source.** 

Perhaps ever^r individual, even though 
he denj^ the assertion, has in minor or 
major degree some sense of impending 
events, the superstitious call of the un- 
known. On the evening of the election in 
November, i860, Lincoln laj^ down on his 
couch, and in the mirror across the room 
visualized two faces, one vibrant with the 
glow of health and activity and the other 
cast in a pale hue. He was disturbed b}’- this 
visual illusion and upon standing upright 
found that the pale face disappeared. When 
he lay down again the two countenances 
reappeared immediately. It is reported that 


he called his wife and told her of the 
episode. She is said to haA'^e informed him 
that it probabl}^ meant that he would be 
elected a second time to the Presidency, 
but would not live out the second term. No 
one can know what transpired in his mind 
in regard to this optical presentment, but 
it seems reasonable to assume that it was 
present in his mind, for in a speech in 
Trenton while en route to Washington, and 
again in a speech in Philadelphia the word 
assassination was used. Whether Lincoln 
had definitely formulated in his mind the 
thought of death bj’’ assassination remains 
unknown. It would not have been unusual 
for an individual in those troubled times 
to believe that violence would be con- 
comitant with official power, and one of the 
results of the malevolence and antago- 
nisms of the period. 

Perhaps an outstanding qualitj^ of the 
doctor is his deep and abiding sense of 
religious feeling. I do not indicate ritual or 
orthodox procedures, but I mean that 
upwelling of reverence to God, to the 
Maker and Coordinator of all things that 
effect human life. Repeatedly there is 
invoked in the course of an active profes- 
sional life a thought that somewhere 
behind the veil of things is that superior 
quality’’ that seems to transfigure the 
mundane life of individuals. As jmu reflect 
upon the Second Inaugural, jmu find 
Lincoln’s invocation to this superior Being. 
An Almighty has his own purpose: “Woe 
unto the world because of offences I for it 
must needs be that offences come; but woe 
to that man b}"^ Avhom the offence cometh ! ” 

He estimated the reparative power of the 
people of this great country. Like a great 
phj'sician, he wished to keep the affliction 
local, to prevent its spread, and to alloiv 
time and the great power of natural correc- 
tive action to cure the malad}^ He used 
the language of a pitysician to indicate 
what laj'^ before the American people. 
Could anjffiody but a man with the tender- 
est s^mipathy and the prerogatives of a 
great spiritual healer have thought “to 
bind up the nation’s wounds, to care for 
him who shall have borne the battle, and 
for his widow and his orphan? ” 
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It is Idle to speculate upon what Lincoln 
would have done in the days of the recon- 
struction that were to come. We know that 
they were not the things that Lincoln 
visualized for the reconstruction of the 
American Union. Perhaps what did happen 
was necessary or in the nature of things, 
for He Himself has said, “The judg- 
ments of the Lord are true and righteous 
altogether.” 

It is now seventy-five years since 
March 4, 1861, when this great man of 
migrating pioneer stock emerged from the 
West to preside over the destinies of this 
republic, and finally to be immolated upon 
the altar of his country. He grew greater 
in stature, and became with the single 
exception of Washington, the most signifi- 
cant figure in American history. At 7.22 on 
the morning of April 15, 1865, tke heart 
of a great physician ceased to beat, and 
Stanton, turning from the bedside, gave 
the benediction: “Now he belongs to the 
ages.” 

On February 12, 1809, one hundred and 
twenty-seven j^ears ago toda}^, there Avas 
born this remarkable American. As we read 
of the continuous progress called history, 
we are impressed with the fact that as a 
career is viewed in the ever lengthening 
perspective of time, the personality of the 
individual is cancelled; he becomes a hero, 
a martyr, a legend or a fiction. The man, 
Abraham Lincoln, was a living, pulsating 
individual, who grew with increasing power 
in mental capacity and in political wisdom. 
It does not enrich the historical character 
to subtract from his career any of the 
human characteristics. Each one entered 
into the training of his mind; he did not 
spring full panoplied in an instant; he 
graduated from the various periods of his 
career with an adequacy of training, and 
developed the most subtle quality of all, 
judgment, together Avith the most surpris- 
ing accommodation to the changing charac- 
ter of his environment. If the best of any 
man’s life is the development of himself for 
serA-ice to others, then Lincoln had in 
qualities of mind and heart the attributes 
of a great physician. 


The real A’^alue of life is in its quality, its 
depth, its purity, its fortitude of spirit and 
gesture of soul. The Greek philosopher, 
Prodicus, summarized in a memorable 
phrase, the philosophy of great achieA^e- 
ment and high purpose: “What benefits 
life is God.” There comes to us from the 
legends of Persia a story that millions of 
years ago the gods b}"- tricker5'^ stole the 
divinity of man from him. Like all harbor- 
ers of stolen goods, they desired to hide it. 
One of the gods said, “Let us bury it in 
the center of the earth.” Wiser counsel pre- 
vailed, which said that the center of the 
earth Avas not a safe hiding place, as there 
was ever in the spirit of man a restlessness, 
a seeking for things, and that sooner or 
later man Avould discover the sacred gift 
hidden in the center of the earth. Another 
suggestion AA’-as made that it be hurled into 
the sea, beyond the edge of the AA'orld. 
Again maturer counsel preA’^ailed and it Avas 
repeated that it Avould be discoA'^ered, for 
man AA'ould explore the seas, Avould carry 
his search beyond the sunset of the Avestem 
skj' and cA^entually Avould find it even in 
the sea. After further discussion the Avisest 
gods said, “We Avill hide the sacred gift 
AA'ithin the heart of man himself; man Avill 
never think to look beyond the pathos of 
distance or hope to find divinity in his oAvn 
heart.” Thus let us leaA>^e the divinity of 
Abraham Lincoln in the heart of his OAvn 
people. 
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, Methods of T issue Culture in V itro. 
Ralph Biichsbaiim. Outlines of His- 
tological Methods. Clayton G. Loosli. 
Chicago, The University of Chicago Press, 
1936. 

The titles of this compact, small book, 
^Yhich sells for Si .00, are self-explanatory. 

The First Part, -which is devoted to the 
methods of tissue culture in vitro, is a con- 
sideration of a simplified method of tissue 
culture for a single investigator in an ordinary 
biological laboratory. The author, also, recom- 
mends the equipment necessary for the work, 
putting emphasis of that equipment wliich is 
as inexpensive as possible. 

Part Two gives an outline of the methods of 
fixing, embedding, sectioning and staining 
cultures and control tissues. For clearness the 
procedures are presented in outline form. This 
outline is not intended, according to the 
author, to be a complete manual of histological 
methods. 

This modest monograph of 81 pages, ade- 
quately illustrated, should prove invaluable 
to medical students, laboratory workers and 
the man in practice who includes a certain 
amount of laboratory work-up in his daily 
routine. 

American Martyrs to Science 
Through the Roentgen Rays. By Percy 
Bro-wn, m.d., f.a.c.p., f.a.c.r. Springfield, 
Charles C. Thomas, 1936. 

Dr. Brown has written about the lives of 
twenty-six Americans associated in the early 
historj’^ of the .x-rays of Rontgen and who gave 
to Science all that was within their power to 
bestow, and as a result of their work in tliis 
field they went to an earlier death. They have 
been called martyrs and perhaps this word best 
describes the part they played in their life 
work. 

Tliis is an interesting book of 276 pages, and 
one feels well repaid for reading of these men 
who devoted themseh^es to a branch of science, 
during the early days of .x-rays and because of 
their work suffered, often beyond the power 
of a writer to depict, and in the end died, as a 
direct result of their scientific labors. 

Every phj^sician can well read this book with 
profit and pleasure and then contemplate what 
he has read. The men about whom Dr. Brown 


writes, were all pioneers, and were, in every 
sense, great men. 

A splendid book to read at the close of the 
Avork-day. 

Neurological Surgery. By Loyal 
Davis, M.D. Illustrated with 172 engravings 
and 2 plates. Phila., Lea and Febiger, 1936. 

The progress of neurological surgery has 
been rapid during the last three decades. 
Today, diagnosis has been made accurate, but, 
to quote the author, “one frequently encoun- 
ters patients who have been given erroneous 
advise as to just what can be accomplished in 
the surgical treatment of their condition.” 

With this thought in mind, Dr. Davis has 
not pretended to write an exhaustive treatise 
on the subject, and, he says, “[it] will be of no 
help to the experienced neurologist or neuro- 
logical surgeon.” The author has omitted 
detailed instructions as to the technique of 
operations in a field that requires many years 
of basic training. The purpose, writes Dr. 
Davis, has been to give to the practitioner of 
medicine easily assimilable facts which will 
aid him in giving his patients accurate and 
sound advice. 

Dr. Davis, hewing close to the blue-print 
he has drawn for himself, has written an inter 
esting and instructive book. Any physician who 
reads it is sure to be in a much better position 
to advise any patient who consults him for a 
neurosurgical condition. 

Therefore, this book, which covers the 
field thoroughly, is earnestly recommended 
to the medical profession. 

Diseases of the Nose, Throat and 
Ear. For Practitioners and Students. 
Edited by A. Logan Turner, m.d. Fourth 
Edition, revised and enlarged. With 243 
illustrations in the text and 21 plates, of 
which 8 are in color. Baltimore, William 
Wood and Company, 1936. 

When a book has enjoyed a wide distribution 
and goes into a fourth edition little or nothing 
need be said in support of it. Needless to say, 
it is a book that has stood the test of time and 
has been found worth while by the profession. 

This holds true of the present volume. It 
has become accepted as a standard work on 
the diseases of the throat, nose and ear. 
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Collaborating with Dr. Turner the following 
gentlemen arc responsible for the tc.\t: J. S. 
Fraser, J. D. Lithgow, Douglas Guthrie, 
G. Ewart Martin, Charles E. Scott anti John 
P. Stewart. 

This edition has been completclj’ revised and 
some new illustrations have been introduced. 
Nasal polypi have been described in a separate 
chapter, as have allergy and allied conditions. 
A short account has been given of certain vocal 
disabilities of singers. 

Syphilis and Its Treat.ment. By Wil- 
liam A. Hinton, m.d. New York, The 
Macmillan Company, 1936. 

This comprehensive work is one of a series 
of medical monographs published bj' Mac- 
millan under the editorial advisorship of 
George R. Minot, m.d. 

Inasmuch as syphilis is needlessly common in 
occurrence, “its prevention, diagnosis and 
treatment are matters which should be clearly 
understood by everyone engaged in medical 
practice.” The author feels that most books 
written on this subject are limited to specialists 
in the field, and, therefore, “there is real need 
for one which will give a clear, simple and 
relatively complete account of syphilis and its 
treatment, for phj^sicians, public health workers 
and medical students.” After reading Dr. 
Hinton’s book we hasten to tell you he has lived 
up to these specifications. 

The book is divided into Three Parts; Part 
One deals with the Manifestations of Syphilis, 
and embodies chapters on The Parasite and 
the Response of the Host, Occurrence, Detec- 
tion and Recognition of Sj'philis, Primary, Sec- 
ondary and Tertiary Stages of Syphilis, Sj'philis 
and Examination of Spinal Fluid, SjTDhilis and 
Marriage, and Congenital Syphilis; Part Two 
has chapters on Antisj-^philitic Drugs and the 
Medical Treatment of Syphilis. Part Three 
(Appendix) has a chapter on Technique of 
Laboratorj" Tests for Syphilis. The work is 
well indexed. 

A decidedly worth while book on this subject. 

The Surgical Technique of Abdom- 
inal Operations. By Julius L. Spivack, 
M.D. 677 illustrations on 362 figures, mostly 
original. Chicago, S. B. Debur, Publish- 
ers, 1936. 

This book [according to the author] is the 
outgroM-th of lectures on Operative Surgery 


delivered by the teachers to the students of 
the University of Illinois College of Medicine. 

The book deals with emphasis on “how to 
do it” surgically. The subject matter is pre- 
sented in a didactic manner starting with simple 
procedures and leading to the more complicated 
operations. The pictures enable the reader to 
grasp the correct sequence of the steps of the 
operation under discussion. Many chapters 
contain a brief historical review of the oper- 
ation under consideration. 

Part One covers General Surgical Technic 
in the Abdominal Oivity, Anatomy of the 
Small and Large Bowel, Methods of Suturing 
the Stomach and Bowel, Intestinal Anasto- 
mosis, Entcrotomj-, Enterostomy, Aseptic 
Methods in Gastrointestinal Surgery, Surgery 
of the Large Bowel; Part Two covers Anatomy 
of the Stomach, Gastrotomy, Gastrostomy, 
Pyloroplasty, Operations for Congenital Pyloris 
Stenosis, Gastropliction, Gastrope.\y; Part 
Three co\’ers Gastroenterostomy, Gastroduo- 
denostomy. Gastrectomy; Part Four covers 
Surgerj’ of the Gall Bladder and Biliarj' Pas- 
sages, Surgery of the Liver, Surgery of the 
Spleen, Surgery of the Pancreas; Part Five 
concludes the book with chapters on Hernia 
and Gynecological Operations. 

A bibliography follows each chapter and 
there is an index of names. The illustrations 
are well chosen and understandable. 

Dr. Spivack is to be congratulated for 
offering this book to medical students and 
those engaged in surgery. 

The Adrenals. Bj- Arthur Groliman, 
PH.D., M.D. Baltimore, The Williams and 
Wilkins Company', 1936. 

According to Dr. Groliman this book is an 
attempt to analj'ze the great accumulation of 
literature on the subject of the adrenals and 
present a working hypothesis from which the 
reader may start his own efforts. 

The book opens with An Historical Resume. 
Part One is devoted to chapters on Anatomical 
Considerations. Part Two deals with the 
Medulla, and Part Three with The Cortex; 
Part Four is devoted to Clinical Considerations 
(Addison’s Disease, Tumors of the Adrenals, 
The Adrenogenital S3mdrome, and Other 
Diseases of the Adrenals). 

There is an Epilogue, Bibliographj" and an 
Index. There are seventeen illustrations. 

A sound book which will have an appeal to 
anjmne interested in this much discussed 
subject. 
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tubal resection as treatment for recurrent, 509 
Sarcoma, osteogenic, 282 
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Skin disinfection, compound colored alcoholic solution 
of mercuric chloride for, 223 
flaps, management of large, 104 
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Special numbers (E.), 344 
Spinal anesthesia, 245 
Spine, fracture of, 85 
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Fothergill operation, 464 
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uterine suspension, 302 
Tumors, breast, in children, 135 
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